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February 28, 1977 


Mr. George M, Briggs, Director 
Transportation Maintenance Division 
NYS Department of Transportation 
1220 Washington Avenue 

Albany, NY 12232 


Dear Mr, Briggs: 


Transmittal of Structure Condition Report 

Barge Canal - Western Section - Fairport to Lockport 
Region 4 PIN 4940,29-101 

Region 5 PIN 5940,19-101 


In accordance with your original request of December 16, 1974, 
this Bureau has evaluated the condition of the portland cement 
concrete in the structures and 38 of the 97 culverts located on 
the Barge Canal between Fairport and Lockport. This evaluation 
was conducted utilizing the following techniques: 


Core samples were obtained and analyzed 
from areas of each structure, 


Compressive strengths were obtained 
from selected cores, 


Each structure was sounded to determine 

both the presence of delaminated concrete and 
to supplement the information obtained from 
the cores, 


The overall surface condition of the concrete 
in each structure was visually inspected and 
photographed. 


Culverts were visually inspected and 
photographed, 





The conclusions and recommendations included in this report 
result from the summary of the information obtained from 

these evaluation techniques coupled with the intended function 
of each structural component, 


Bureau personnel participating in this evaluation include: 

S. J. Candib, D, M. Sweredoski, C. G, Holub, J, J, DiFabio, 

D. Jarose and J, Pepe. J. J. Murphy and T, E. Wohlscheid 
coordinated the evaluation for the Bureau, Formal acknowledge- 
ment of the assistance and cooperation received from the following 
Region 4 personnel is herein noted: C. K, Burkwit, Regional 
Waterways Maintenance Engineer, and his entire staff, T, J. Mahaney, 
Technical Services Engineer and C, R, DiCenzo, Materials Engineer, 


We would also like to extend our appreciation to typists 

Frances Spychalski, Beverly Gibbs, Ceil Leonard and Marge Elwood. 
Without their extra efforts and cooperation, this report could not 
have been timely prepared. 


This report details the condition of the concrete in the structures 
for the subject canal area and should be used in conjunction with 
reports from other involved Bureaus and Subdivisions in evaluating 
the overall canal condition, If any questions arise concerning 
this report, please contact this Bureau, The structure condition 
report evaluating the nine structures between Fairport and Lock 33 
was previously forwarded to you on August 1, 1975, 


Historical data and additional information obtained on this section 
of the Canal was researched by Mr. Sam Candib. He would like to 
personally thank Mr. J. Stellato and his staff, Mr. C.K. Burkwit and | 
his staff, Waterways Personnel at Pittsford and Lockport, and employees 
at the Syracuse Canal Museum and Rochester Public Library for their 
assistance in completing this portion of the investigation, 





Very truly yours, 


HARRY H, McLEAN 
Director, Materials Bureau 


By 
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THOMAS E, WOHLSCHEID P.E, 
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NEW YORK STATE BARGE CANAL SYSTEM FACT SHEETS Administered by the State and financed by the Federal Government, the improvement project Provided for widening and 
deepening the channels, deepening through the locks and guard gates to 13 feet, and increasing overhead clearance under 
fixed bridges to 20 feet. After delays caused by World War II and the Korean conflict, the improvement project was 


completed in 1968, 
























HISTORY 






Early State Canals 


The first canals constructed by New York State were the Erie and Champlain, begun on July 4, 1817 and opened by Governor 
DeWitt Clinton--sometimes called the father of New York State's public works concept--on October 26, 1825, 









THE BARGE CANAL SYSTEM 










Mileage 
The New York State Barge Canal System is 524 miles in length, of which 10 miles are sidelines to canal harbors at Utica, 
Syracuse, and Rochester, Canalized rivers, streams, and lakes account for 370 miles of the total, while the remaining 
154 miles are artificial land-cut sections. 


The original Erie Canal was completed at a cost of $7 150 000. It extended from Albany westward to Buffalo, was 40 feet 
wide and 4 feet deep, and could accommodate boats of about 30 tons capacity, towed by horses or mules, It had 83 locks, 
each of which was 90 feet long and 15 feet wide. 











The Champlain, of the same dimensions as the Erie, generally followed the route of the Champlain Division of the present 
Barge Canal System--through the Hudson River to Fort Edward, thence northward to Whitehall and Lake Champlain. The 
Oswego and the Cayuga and Seneca Canals were completed in 1828 and opened to navigation in 1829, 











Canal Divisions 
The Barge Canal System consists of four canals, or divisions: 









The first enlargement began in 1836 and was completed in 1862, providing a channel 70 feet wide and 7 feet deep to handle 1. Champlain Canal 2. Erie Canal 3. Oswego Canal 4. Cayuga and Seneca Canal 


boats of 240 tons capacity. The cost of this enlargement plus subsequent improvements through 1895 totaled $80 000 000. 







Champlain Canal 
The Champlain Canal extends from Waterford on the Hudson River to Whitehall at the southern tip of Lake Champlain. It 


The canals originally were toll facilities and as such contributed substantially to revenues of the State. Up to 1883, 
utilizes the canalized Hudson River to Fort Edward, thence to Whitehall it is an artificial land-cut channel, 


when it was voted to discontinue tolls, State canals had earned $43 000 000 above costs of construction, enlargement, and 
operation. The canals have since remained toll-free. 












This canal is 60 miles long, consisting of 37 miles of river Section and 23 miles of land-cut section. It has 11 locks 
(5 in the river section and 6 in the land-cut Section), 1 guard gate, and § canal terminals. 











1894 Constitutional Convention 
As early as 1884 public opinion was developing for enlargement and improvement of existing canals in New York State, with 
the general public participating extensively in heated discussion, controversy, and agitation for both canal improvement 
and canal abandonment, as well as for a ship canal from the Hudson River to Lake Erie. 





The Federal Government marks and maintains a navigation channel in Lake Champlain from Whitehall north to Port Henry, 
Burlington, Plattsburgh, and Rouses Point. 









Erie Canal 

The Erie Canal stretches from Waterford westerly across the State to Tonawanda on the Niagara River. It uses the Mohawk 
River to Frankfort, continues as an artificial land-cut channel to New London west of Rome, and then uses Wood Creek, 
Oneida Lake, Oneida River, Seneca River, and Clyde River to Lyons. From Lyons to Lockport, the Erie Canal is an artifi- 
cial land-cut channel, often located higher than the adjacent countryside, sometimes by as much as 60 feet, The last 
Segment from Lockport to Tonawanda consists of a land-cut section and the canalized Tonawanda Creek. 










Influenced by the prevailing sentiment for canal improvement, the 1892 Legislature stipulated that one of the convention 
duties of delegates to the 1894 Constitutional Convention be “consideration of amendments relating to the care and im- 
provement of the State Canals", 
























1902 Party Platforms 


As a result of the action taken by the 1894 Constitutional Convention, both political parties at their convention in 1902 
included a plank in their platform pledging the construction of a barge canal. 


This canal is 348 miles long, consisting of 220 miles of canalized rivers and lakes and 128 miles of land-cut channels. 
It has 35 locks (18 in river sections and 17 in land-cut sections), 2 guard locks, 10 movable dams, 2 taintor gate dams, 
24 guard gates, and 42 canal terminals. 


















Oswego Canal 
The Oswego Canal utilizes the Oswego River which flows northerly from Three Rivers Point, 4 junction on the Erie Canal 


west of Syracuse, to its outlet at Oswego on Lake Ontarfo, 


1903 Legislation and Election 
The Barge Canal Referendum Bill was passed by the Senate and Assembly during the 1903 legislative session, and approved 


by the voters by a quarter-million vote majority in the November election. 












This canal is 24 miles long and has 7 locks and 2 terminals. It also has 7 fixed dams, of which 5 have regulating 
taintor gates. All the dams have vertical head gates at power sluiceways. 





Bond Issues and Toll-free Canal 
In their vote to build the Barge Canal System, the people authorized a $101 000 000 bond issue for its construction-- 
the largest issue approved by a single state up to that time. They also reaffirmed the earlier decision that State 


canals remain toll-free. 
















Cayuga and Seneca Canal 


The Cayuga and Seneca Canal extends from the junction of the Seneca and Clyde Rivers at May's Point on the Erie Canal to 
Ithaca on Cayuga Lake and Montour Falls, just south of Watkins Glen, on Seneca Lake, It utilizes the Seneca River and 
Cayuga and Seneca Lakes, the largest of the Finger Lakes. 








Later bond issues in 1909, 1911, and 1915 brought the total of construction appropriations to $154 800 000, including 
Provision for improvement of the Cayuga and Seneca Canal to barge canal dimensions and construction of freight terminals, 


The canal bonded indebtedness is scheduled to be extinguished in 1971. This canal is 92 miles long, consisting of canalized river and lakes sections except for 24 miles of land-cut section 
from Watkins Glen to Montour Falls and about & mile in Ithaca. It has 4 locks in the canalized Seneca River, 1 taintor 


gate dam, 4 guard gates, and 2 terminals. 































Barge Canal Construction 


Construction of the new system, mostly on new location, began in 1905. River and lake channels were utilized wherever 


Other Structures 
possible. The new canals were put into operation as sections were completed, and in 1918 the entire Barge Canal System 


Canal structures in addition to those already listed include such facilities as bypasses, spillways, syphons, culverts, 


was in service. approach walls, dykes, flumes, canal retaining walls, etc, 







The new system included many engineering innovations, such as large-scale use of cement concrete, movable dams, and elec- 
tric instead of manual operation of locks. With the increased dimensions of the new canals, the tug boat and the self- 
propelled barge became familiar sights, while the towpaths of the original Erie became relics of the past. The modern 
era of inland waterway transportation was under way. 









BARGE CANAL DIMENSIONS 







Locks 
There are 57 locks on the New York State Barge Canal System. The lock gates and valves are operated by electrically 
powered machinery, 





GREAT LAKES - HUDSON RIVER WATERWAY IMPROVEMENT 





















In 1935, after economic studies by the U. S. Army Corps of Engineers indicated a benefit to cost ratio of better than 
2 to 1, the Federal Government authorized a federal aid improvement project for the 184-mile section of the Barge Canal 
System between Oswego on Lake Ontario and Waterford on the Hudson River, designated as the "Great Lakes-Hudson River 


Waterway Improvement". 


The lock chamber is 328 feet long and 45 feet wide. The distance between sills permits an available length of 300 feet 
Sore ce Depth of water over the sills is 12 feet, except on the Great Lakes - Hudson River Waterway where it is 
eet. 














Channels 
The following channel dimensions prevail in the Barge Canal System: 


Great Lakes- All 
Hudson River Other 


Waterway Routes 


Channel width in river sections 200 feet 200 feet 
Channel width in rock sections 120 feet 94 feet 
Surface width in land-cut sections 160 feet 123 feet 
Bottom width in land-cut sections 104 feet 75 feet 
Depth 14 feet 12 feet 


Bridges 
Nearly 300 highway and railroad bridges span the canals. Their minimum vertical clearance above maximum navigable pool 
is 154 feet, except on the Great Lakes - Hudson River Waterway where it is 20 feet, Their horizontal clearance is 
equivalent to the channel width, 


FLOAT DIMENSIONS 
Maximum Size 
The maximum size of a float that can pass through a lock is: length 300 feet; beam 434 feet; height above water 15 feet. 
Economical draft will range from 95 to 12 feet, dependent on the route being transited. 
A coupled barge and tug meeting these dimensions can transport 2 600 tons, or approximately 800 000 gallons of gasoline. 
A self-propelled barge of 300 feet in length, called a "jumbo" has a capacity of 3 600 tons, or about 1 100 000 gallons 


of gasoline. 


OPERATION OF CANALS 


Navigation Season 


The navigation season usually extends from mid-April through November. 

Commercial Vessels 
Commercial vessels are afforded passage through the system around the clock each day during the navigation season. Where 
traffic warrants, the locks and lift bridges are operated 24 hours a day. In other areas, arrangements can be made for 


passage during non-operating hours. 


Pleasure Craft 


Pleasure craft are passed through the system in accordance with a published pleasure boat operating schedule prepared to 
reflect seasonal pleasure boating patterns and favorable commercial traffic patterns. 


MAINTENANCE OF CANALS 


Facilities 


Canal structures, channels, and banks are maintained and repaired with land-based construction equipment and personnel, 
as well as with floating plant equipment (dredges, derrick boats, etc.) and personnel. 


Canal channels are marked and outlined with buoy lights, stake lights and stake reflectors. 


WATER SUPPLY AND SUMMIT LEVELS 


General 
The Barge Canal System is distinctively a river canalization facility. The natural flows in the canalized streams and 
Numerous lakes supply the water needs of the canals to a large degree. However, in some locations it is necessary to 
augment these natural flows. This is accomplished by supplying water, usually from reservoirs, to the summit level of 


a canal--the highest navigation level on a canal. From the summit level, water is passed to the lower elevations on 
both sides. 


Champlain Summit Level 
The summit level of the Champlain Canal is located at Smith's Basin between Locks C-8 and C-9. It is supplied by the 
Glens Falls Feeder which takes water from the Hudson River west of Glens Falls. 


Erie Summit Levels 


The Erie Canal has two summit levels--the Rome level between Locks E-20 and E-21, and the Tonawanda level from the 
Niagara River at Tonawanda to Lock E-35 at Lockport. 
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The Rome summit level is supplied from two large canal reservoirs located north of Rome and Utica. These are 
the Delta and Hinckley Reservoirs, the former of which is supplied in turn by seven small Old Erie Canal 
reservoirs located in the Adirondack Mountains. In addition, nine small Old Erie Canal reservoirs situated 
south of Utica-Rome-Syracuse also supply this level. 


The Tonawanda summit level is supplied by the Niagara River, carrying Lake Erie waters to supply the Erie 
Canal east to Rochester, and to augment the supply from Rochester to the Oswego River. 


Oswego Summit Level 


The Oswego Canal has no summit level. It is supplied with surplus navigation water from the Erie and 
Cayuga and Seneca Canals. 


Cayuga and Seneca Summit Level 


The summit level of the Cayuga and Seneca Canal is Seneca Lake. 


SYSTEM UTILIZATION 


System Tonnage 

~The five-year average of cargoes transported on the New York State Barge Canal System is approximately 
2.8 million tons annually. The highest tonnage in the System's history was 5,2 million tons in 1951, 
while the lowest was 1,2 million tons in 1919, Petroleum, and products derived from petroleum, are the 
primary cargoes transported. Other items shipped include cement and lime, sugar, molasses, chemicals 
and forest products. 


Traffic Pattern 


The traffic pattern in the latest year: 


Tonnage originating in the State for: 
Delivery in the State 47.6% 
Delivery out of the State 23.4% 


Tonnage originating out of the State for: 
Delivery in the State 20.6% 
Delivery out of the State 8.3% 


Commercial Vessels 
There are currently 51 tugs and 54 cargo carrying vessels operating on the Barge Canal System. 


Pleasure Craft 

Pleasure craft are not required to obtain permits to pass through the locks or under the 
movable bridges. New York State's registration law, however, requires that every mechanically 
propelled vessel, including sailboats that use auxiliary power, operated on the waters of the 
State must be registered and numbered. There are no size or horsepower limitations, U, S. 
Customs documented vessels are exempt. Registration responsibility rests with the Office of 
Parks and Recreation, Division of Marine and Recreational Vehicles, South Mall, Albany, 
New York, 12223. 


Other Uses 

Along with its principal role as a navigable waterway, the Barge Canal System serves as 
a@ water resource, supplying waters for domestic and sanitary purposes, industrial processing, 
irrigation of farm crops, generation of electric power, breeding grounds for fish and 
wildlife and variety of recreational activities. 


As a recreational facility, the Barge Canal System offers a wide range of outdoor activities 
both on water and along its banks. Cruising, sailing, canoeing, fishing and swimming are 
popular pastimes on its waters, while along its banks, canal parks and trailways provide 
marine services and opportunities for picnicking, hiking and cycling. 


WATERWAYS MAINTENANCE SUBDIVISION 
MAY 1973 








INTRODUCTION "INVESTIGATION SCHEDULE - 

This report was prepared at the request of George M. Briggs, Area 1 - Irondequoit Basin - Fairport to Lock 33 - 9 miles 
Director of the Transportation Maintenance Division. The request Area 2 - Wayne County Line to North Gates - 23 miles minus Area 1 
initially resulted from a failure that occurred in the Bushnell Area 3 - North Gates to Lockport - 40 miles," 


Basin Trough on October 29, 1974, during construction of a sewer 

Under the scope outlined, the Materials Bureau staff began a program 
tunnel under the canal embankment. The tunneling operation was 

to evaluate the condition of the concrete in the structures located 
being performed by a contractor working on a project for the 

in Area 1 between Fairport and Lock 33, The first portion of the 
Irondequoit Bay Pure Waters District. 

evaluation was completed and submitted to the Transportation Maintenance 


Division on August 1, 1975. 
Mr. Brigg's request was translated into a work plan prepared by 


Lyndon H. Moore, Director of the Soil Mechanics Bureau and Project 
Included in this report are the evaluations of the structures 


Coordinator for the Technical Services Subdivision. Mr. Moore's 
located in both Areas 2 and 3 and 38 of the 97 culverts located 


work plan included a "Purpose," a "Scope," and an ''Investigation 
in all three areas, A complete listing of these structures are: 


Schedule,'' defined as follows: 


STRUCTURES INVESTIGATED 


"PURPOSE - To develop long range monitoring and maintenance (East to West) 


programs to provide continuous and efficient Waste Gates 
Guard Gates and Weirs Troughs 
operation of the canal system and to insure public 
*Bushnells Basin Fairport **Bushnells Basin 


safety." 
*Cartersville *Bushnells Basin **Irondequoit 


Spencerport *Cartersville Holley 
To inspect and document the condition of the present 
Brockport Greece Eagle Harbor 
canal system; to evaluate the condition and prepare 
Holley Spencerport Medina 
recommendations for future corrective and preventive 
Albion Adams Basin 


maintenance and monitoring programs." 
*See Previous Report, Fairport-Lock 33, August, 1975. 


*kSee information in this report also. 








STRUCTURES INVESTIGATED (Cont'd) The evaluation of the structure consisted of a thorough inspection 





(East to West) of the overall concrete surface condition. A total of 66 represent- 






ative core samples were taken from areas of the structure which 
Waste Gates 


Guard Gates and Weirs were indicative of typical conditions, 








Medina Brockport 

Middleport Holley The required core depth to reach sound concrete was determined during 
Gasport Brockville Brockville Quarry Wall the coring operation through the visual examination of each extracted 
Pendleton Albion core, When the field crew believed that sound concrete was reached, 








Eagle Harbor the coring operation was terminated for that particular core. Each 









Medina core was later inspected in detail in the laboratory. These 





Middleport inspections revealed that a few of the cores contained minute 





Watsons fracture planes at the depth previously determined to be sound 


















Gasport concrete by the field crew, These minute fracture planes indicated 
Lockport that isolated delaminations still existed in the concrete structure 


at the lower depth of the core, Minute fracture planes in a core 








CULVERTS are an indication of the beginning of concrete deterioration. The 









Number 26 through Number 125 - Only 38 of the 97 culverts have 





required depth to reach sound concrete is necessary for the estimation 


been inspected to date. of repair quantities as concrete for structural repair should be 


bonded to sound concrete in order to insure a permanent repair. 
These structures were originally constructed between 1910 and 1918, 






CATE (SEONG Wy PRO SASS DSS TELNET SSSI AA CM AES TTR RI ee SS The cores submitted for compressive strength testing are represent- 


by both Waterways Maintenance Personnel and by Contract. Each 





ative of the sound concrete in the structure from which the core 










structure, whether previously repaired or the original concrete, 





was obtained, Severely fractured or deteriorated portions of the 
was evaluated to determine its present condition, 





core were removed prior to compressive strength testing. Some of 








the tested cores did contain minute fracture planes, which did not 
appreciably affect the compressive strength results. Cores which 


contained minute fracture planes were so noted, 


Soundings of each structure were used to both supplement the 
information obtained from the cores and to detect the presence 

of delaminations, Generally, soundings were only obtained along 
the lower 6 feet of the concrete or wherever one could walk. These 
soundings were interpreted, through visual observation and cores, 
into an overall condition of the concrete in any one area, Each 
structure evaluation contains a ''Percent Delamination Listing" which 


was mainly developed from soundings. 


The intended function of each structure on this section of the 
Canal was also investigated and related both to the safety of the 
public and to the operation of the Canal. Locks serve the purpose 
of permitting boats to travel the Canal system. The condition of 
the concrete in the four locks on this section of the Canal has 
little effect on the safety of the public but, of course, does 
affect the operation of the Canal, Guard gates can be lowered to 
prevent the flow of water should a breach in the Canal occur, 

The condition of the concrete in the guard gates, retaining walls, 
trough sections and waste gates has an effect on both public safety 


and the operation of the Canal. 
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A glossary of the technical terms as used in this report is included 


to assist the reader, 


GENERAL CONCLUSIONS 
The majority of the concrete in the structures located between 


Fairport and Lockport is in good condition, 


The evaluation revealed that most of the concrete deterioration 
present on these structures is surface related, All surface 
related deterioration has no detrimental effect on the safety 

of the public or the operation of the Canal. However, this surface 


deterioration does effect the esthetics of the structure, 


Portions of the guard gates, waste gates,troughs and Lock 35 contain 
isolated areas of deep deterioration, This deterioration is not 
extensive and does not effect the safety or operation of the 


structure at the present time. However, future repairs are required. 


Deterioration in the Middleport Guard Gate, the Spencerport 

Guard Gate and Waste Gate, Holley Guard Gate and the Holley 

Trough have progressed to where repairs are recommended in the 
near future, The present condition of all the evaluated structures 
is included in the report sections describing each structure 


individually. 








Of the 97 culverts located under this section of the canal, 38 
have been inspected and included in this report. The majority of 
these culverts will require only minor repairs, yearly inspections 
and cleaning. Culvert #96 is the only culvert that has a road 
(Culvert Road) passing through it. This culvert has had a number 
of constant leaks throughout its history. Flow from these leaks 
increased in August, 1976 and a contract to correct all leaks 
will be completed in the Spring of 1977. Repairs in the near 
future will also be required at Culverts #57 (Brockport Creek) ; 
#77 (West Branch Sandy Creek); #103 (Jeddo Creek); and #107 
(Jeddo Creek). Details of the 38 inspected present culvert 
conditions are included in the report, The remaining culverts 


will be inspected and reported separately. 


This evaluation summarizes the present condition of the concrete 
in the structures after over 60 years of service and exposure to 
weathering. Portions of the evaluated stone block arch culverts 
date back to 1825, The recommendations and conclusions cover 
both immediate and future repair needs to insure continued 
efficient and safe operations. These recommendations and con- 
clusions have resulted from the concrete condition evaluation and 


the intended function of each structure. 


In order to retard future concrete deterioration and to improve 
appearance, it is desirable to completely restore each structure. 
However, compliance only with our recommendations will not satisfy 
this goal. Therefore, we recommend that a comprehensive, long 
range program be formulated to restore each structure, Structure 
restoration should be performed on a priority system considering 


first, the condition of the structure and its effect on public 


safety, and second, the effect of the structure on the operation 


of the canal system. 


Concrete Compression Test Results 


Compressive Strength 


(pounds per square inch) 


4030* 
3640 
3775* 
3515 
7255 
4185 
8870 
2705* 
5300* 
5790 
9175 
6125* 
4485 
4895* 
1680* 
6265 
4040* 
3600* 
6250 
3030 
5915 
2485* 
3225* 
5470* 
6265* 
5815 


*prefractured 


Structure Location Core No. 


Adams Basin Waste Gate 
Adams Basin Waste Gate 
Albion Guard Gate 
Albion Waste Gate 
Albion Waste Gate 
Brockport Waste Gate 
Brockport Wier 

Eagle Harbor Trough 
Eagle Harbor Trough 
Eagle Harbor Waste Gate 
Eagle Harbor Waste Gate 
Gasport Guard Gate 
Gasport Weir 

Holley Guard Gate 
Holley Trough 

Holley Trough 

Holley Waste Gate 
Holley Waste Gate 
Lockport Waste Gate 
Lockport Waste Gate 
Lock 35 

Spencerport Guard Gate 
Spencerport Waste Gate 
Spencerport Waste Gate 
Spencerport Weir 
Watson Waste Gate 
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GLOSSARY OF TECHNICAL TERMS 


ABUTMENT - a concrete wall which acts as a retaining wall and 


supports the end of an overhead structure. 


AGGREGATE - sand and stone of various sizes used with water and 


cement to form concrete. 


BUFFER BEAM - a steel beam that can be swung out from the upper 
and lower guide walls. Its purpose was to prevent barges from 
accidently ramming the closed lock gates. They are no longer 


used. 


BUTTRESS - a smaller vertical wall generally projecting at a 
right angle from another larger wall, to help prevent the larger 


wall from overturning. 


COLD JOINT - an unintentional joint in concrete caused when a 
fresh layer of plastic concrete is placed upon a layer of concrete 


which has partially or completely set (hardened). 


COMPRESSIVE STRENGTH - a term used to indicate the strength of 
concrete, designated as pounds per square inch (pissie) ceeekt: Ls 
calculated by dividing the applied load at fracture by the cross 


sectional area. 


CONSTRUCTION JOINT - an intentional joint in concrete caused when 
a fresh layer of plastic concrete is abutted to a layer of hardened 
concrete. The function of a construction joint is to allow 


differential movement without damaging structural integrity. 


CORE - a cylindrical sample of concrete (usually 4 inches in 


diameter) obtained by drilling with a thin walled tube. 


DELAMINATION - cracking or fracturing of concrete under and in a 


direction parallel to its surface. 


DETERIORATION - a condition of portland cement concrete which 
implies distress in the form of scaling, delamination, cracking, 


or efflorescence. 


EFFLORESCENCE - a whitish, crystalline deposit on the surface of 
concrete caused by the evaporation of mineral bearing water as 


it exits from cracks in concrete. 


EMBANKMENT - a bank of earth used to confine the canal above the 


level of the natural landscape. 


FOOTING - a concrete substructure located at the bottom of a wall, 
pier, or column which distributes the weight and load downward into 


the underlying soil. 


FRACTURE PLANE - an area of weakness in a concrete structure which 
may be evidenced either by a hollow, dull sound when the concrete 


is struck with a hammer, or by a crack in a core sample. 


FREEZE-THAW CYCLE - cycles of alternate freezing and thawing 


resulting from weather conditions. It is usually associated with 
distress in the concrete caused by the expansive forces of freezing 


water. 


GRAVITY WALL - a concrete retaining wall designed to be stable 


by virtue of its shape and weight. 


GUIDE WALL - the walls at the upper and lower ends of the lock 


where boats are guided into the lock chamber. 





INTENTIONAL BREAK - damage done to a core while removing it from 
the core hole during the coring operation. The core barrels 

are only capable of drilling a 12 inch long section at one time. 
After this first section is broken off and removed, the next 12 


inch section can be drilled. 


MEMBRANE WALL - that part of the waste gate which acts as a thin 


walled dam. 


PIER - a concrete support used to hold up the center sections of 


a bridge or gate between the abutments. 


PILE - wooden shafts driven into the earth to carry or transfer 


structure loads to the soil or to underlying rock. 
RETAINING WALL - a structure designed to hold back a mass of earth. 


SCALING - progressive disintegration of concrete surfaces resulting 


from expansive pressures generated by freezing of water. 


SHEET PILE - wooden planks or steel sheets driven into the earth 
and used to control the underground flow of water and fine grained 


soils. Also referred to as sheeting. 


SHOTCRETE - mortar or concrete conveyed through a hose and 
pneumatically projected at high velocity onto a surface. Shotcrete 


has been used for the repair of deteriorated surfaces in the canal. 


SILL - a concrete slab which supports the bottom of a guard or 


lock gate. 


SODA STRAW - a thin walled, hollow deposit of calcium carbonate 
and other minerals, hanging vertically from a concrete surface, 


that has the appearance of a soda straw. 


SOUND CONCRETE - concrete which has acceptable compressive strength, 
durability and quality. Sound concrete does not contain fracture 


planes, delaminations or other forms of deterioration. 


SOUNDING - a method used to determine delaminated concrete by 
striking the surface with a hammer. Delaminated concrete has a 
dull or hollow sound while good concrete has a clear ringing 


sound, 


SPLAY WALL - an extension of the ends of an abutment or retaining 
wall that angles into the embankment to hold the earth in place. 


Also called wingwall. 


STOP LOG COLUMN - slotted columns in front of the waste gate. 
In the event that an open sluice gate malfunctions, short sections 
of wood planks can be placed into the slots to stop the flow of 


water. 


SUBSTRUCTURE - the concrete foundation (piers, columns, abutments, 


etc.) which supports the remainder of the structure. 


SURFACE DETERIORATION - deterioration that exists from 1 to 3 
inches in depth into the structure, normally in the form of scaling 


or delamination. 


TOW PATH - narrow dirt road that runs along the edge of the canal. 
Originally, this road was used to tow the barges on the old Erie 
it serves as a maintenance and recreation road. 


Canal. Presently, 


TYPICAL CONDITION - that condition which is representative and 


prevalent over the majority of the structure or substructure. 


WEATHERING - the phenomenon which causes concrete disintegration 


resulting from exposure to the atmospheric elements. 
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STRUCTURE LOCATIONS 
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GUARD GATES 


Guard gates serve only one major function on the Barge Canal. 
In the event of any emergency, such as a bad leak or embankment 


failure, they can be lowered to shut down the flow of water. 


Between the West Guard Lock at the Genesee River in Rochester, 
and Locks 34 and 35 at Lockport, 7 guard gates were constructed. 
This is a distance of 59.6 miles, with the average distance between 
any pair of structures being approximately 7.5 miles. The maximum 
distance of 10.1 miles is between the Holley and Albion Guard 
Gates and the minimum of 4.3 miles is between the Holley and 


Brockport Guard Gates. 


West of Lockport, the canal is in a deep rock cut section 
where water feeds directly from the Niagara River. Winds blowing 


across Lake Erie can cause wide fluctuations in the height of 


the Niagara River. To protect the locks at Lockport, the Pendleton 


Guard Gate was constructed 4.5 miles west of Lockport or 13 miles 
east of the river. This gate is approximately twice as high 


as the normal 14 foot high guard gate. 


All 8 guard gates were inspected in the Spring of 1976. 


The Brockport, Medina and Pendleton Guard Gates appeared in 
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generally good condition with only localized deterioration and 
required that no cores be taken, Only the east side of the 
Pendleton Guard Gate could be inspected as water feeding directly 
from the Niagara River is on the west side, Evaluations of the 
Albion, Gasport, Holley, Middleport and Spencerport Guard Gates 


included cores as more extensive deterioration was present. 


Nearly all the concrete walls of the guard gates contained 
deterioration in the top 2-3 feet, Freeze-thaw action has caused 
scaling, numerous cracks and delaminations, with the upper portions 


of some walls much more deteriorated than others. 


Counterweights in the form of large concrete blocks suspended 
from cables help to raise and lower the steel gates. Most of 
these concrete blocks were covered with cracks, and pieces of 
concrete have begun to fall off. Some counterweights were in 


very poor condition, 


On top of the abutments and center pier are two foot deep 
pits into which the counterweights are lowered when the gates are 
all the way up. On nearly all the guard gates, the top 2 feet 
of the piers and abutments seemed to be delaminated at the 


pit bottom level. 





Sounding the guard gates to locate delaminations revealed 
that the pier noses on the center piers generally had a much 


higher percentage of delaminated concrete than the sides, 


Of the 8 guard gates, 5 were constructed with concrete contain- 
ing gravel coarse aggregate, The other 3 (Holley, Middleport and 
Spencerport) were constructed with concrete containing crushed 
Medina sandstone coarse aggregate. The concrete containing the 
Medina sandstone has, in general, deteriorated to a much greater 


degree than the gravel concrete. 


Our recommendations include repairs to the 3 guard gates 
containing Medina sandstone aggregate in the near future. Two of 
the others (Albion and Gasport) will require repairs sometime 
in the future, The 3 guard gates that were not cored (Brockport, 
Medina and Pendleton) were still in good condition and nothing 
other than isolated small repairs will possibly be needed for the 


foreseeable future, 
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Name Miles Between Milepost 
Niagara River 492.3 
Pendleton Guard Gate ys 479.3 
Lockport Locks ‘ 474.8 
Gasport Guard Gate , 467.8 
Middleport Guard Gate ; 461.4 
Medina Guard Gate 
Albion Guard Gate 
Holley Guard Gate 
Brockport 


Spencerport Guard 


West Guard Lock 
(Genesee River) 


0 SWANS 87: 


East Guard Lock, Looking West 
Genesee River in Distant Background 


The purpose of the Genesee River Guard Locks is to allow navigation 


between the river and the canal while protecting the canal 
embankments from high river levels, 
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The Spencerport Guard Gate is located 1.6 miles east of 
Spencerport. On April 28, 1976, this structure was inspected, 
sounded for delaminations and 2 cores were taken from the south 
abutment. On April 26, 1977, a core was also obtained from the 


north abutment. 


% Delaminated 


North Abutment 


Looking West 
Spencerport Guard Gate 


Medina sandstone used Tops of walls, abutments 
in all concrete. and center pier delaminated. 


South Abutment 


South Abutment and West End Center Pier 
Spencerport Guard Gate 





The south abutment was extensively delaminated and severely 
scaled. Cores #1 and 2, taken near the bottom of the abutment, showed 
that deterioration extended over 2% feet into the wall. The lower 
section of Core #2 contained 1 or 2 small fractures and had a com- 


pressive strength of 2485 p.s.i. 


The north abutment appeared to be in much better condition than 
the south abutment, There were no severe scale areas and the walls 
did not sound as delaminated. However, Core #3 showed that deteriorated 


concrete extends over 2 feet into the wall. 


Both ends of the center pier were beginning to show signs of 
scaling and many cracks were observed along the sides. It appeared 


that all sides of the center pier contained deteriorated concrete. 


Deterioration was noted along the top of all concrete walls and 


the center pier. Numerous cracks, scaling and delaminations indicate 


that the top 2 - 3 feet have been seriously affected. 


This structure was built with concrete containing crushed Medina 


sandstone as the coarse aggregate. Concrete deterioration in those 


few structures containing Medina sandstone has been generally found 
to be much more extensive and deeper than those containing gravel 


aggregates, 
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North Abutment and West End Center Pier 
Spencerport Guard Gate 


North Abutment and East End Center Pier 
Spencerport Guard Gate 
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CONCLUS LON 


The concrete in the south abutment contained fractures which 
extend halfway or more into most of the walls. Center pier and 
north abutment concrete deterioration appears to be less, but also 


extensive. 


Required repairs include replacement of the top 2, = 3 feet of 
concrete on the walls and pier, and complete replacement or very 
extensive repair to the south abutment. Also, over 2 foot deep 
repairs are needed on the north abutment and on the sides of the 


center pier. Because of extensive deterioration in the south 
East End Center Pier 


abutment, repairs to this structure are recommended now, Spencerport Guard Gate 


t 


Lars es be 


one i oe 


South Abutment West End Center Pier 


North Abutment 
Spencerport Guard Gate Spencerport Guard Gate 


Spencerport Guard Gate 





Core 


Number 


il 


Location 


South Abutment, 15' From 
Joint With East Splay 
Wall, 3' Above Bottom 


South Abutment, East Splay 
Wall, 10' From Joint With 
Abutment, 3' From Bottom 


North Abutment, Middle of 
West Splay Wall Next to 
Abutment, 3' From Bottom 





SPENCERPORT GUARD GATE 


Deteriorated 


Depth 
265" 


Intentional 
Breaks 


0 


Recovered 


Depth 
265"! 





Comments 


Very hollow sounding. Core 
next to 1' deep scale area. 
Deeper deterioration exists. 


Slightly hollow sounding. 
Typical wall area. Deeper 
deterioration exists. 


Wall sounds slightly 
hollow everywhere. Typical 
wall area. 
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BROCKPORT GUARD GATE 


The Brockport Guard Gate is located 1 mile west of downtown 


Brockport. On March 31, 1976, this structure was visually inspected 


and sounded for delaminations. Due to the lack of any large 


areas of visual deterioration, no cores were taken from this 


structure, 


% Delaminated 


North Abutment 


Center Pier - 75% of top 
cracked and delaminated. 


Top of both abutments 
are delaminated 


South Abutment 


Looking West 
Brockport Guard Gate 


North Abutment 
Brockport Guard Gate 
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Except for the top portions of all walls, the majority of 
delaminated concrete was found in the splaywalls on both sides of 
the abutments. Some scaling has occurred on these walls below 
the waterline, but all wall faces appeared in generally good 
condition, The abutments sounded in especially good condition 


with very little delaminated concrete. 


The center pier also contained little delaminated concrete, 


except for the pier noses, Both noses contained a much higher 


percentage of delaminated concrete than the sides, but all faces 


still appeared in good condition, 


East Half South Abutment 
Brockport Guard Gate 


POE ZA 
/ a ys 


North Side Center Pier 
Brockport Guard Gate 


West Half South Abutment 
Brockport Guard Gate 
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The most prevalent concrete deterioration on the structure 
has occurred to the top 2-3 feet above the waterline. Freeze- 
thaw action in this area has caused numerous cracks, scaling and 
delaminations. However, the concrete is still generally intact 


and will probably remain so for many years, 


Conclusion 
During sounding, many sections of the structure did not seem 
to contain delaminated concrete, However, cores from other 
structures showed that very tight fractures can exist in these 


sections and not be detected by sounding. 


Future repairs to this structure should include replacement 
of the concrete in the top 2-3 feet of the walls and pier. Also, 
all sections of the walls and pier faces which contain delaminated 


concrete should be repaired by removing the concrete to an approxi- 


mate depth of 8-12 inches and bonding on a new concrete surface, 


Overall, the structure is still in relatively good condition 


and we recommend no immediate concrete repairs, 


South Side Center Pier, West End 
Brockport Guard Gate 


South Side Center Pier, East End 
Brockport Guard Gate 
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HOLLEY GUARD GATE PAGE 38 


The Holley Guard Gate is located 1 mile north of Holley. 


On April 9, 1976, this structure was inspected, sounded for 


delaminations and cored. ‘ \X 
y i \ \ 
t H 


%, Delaminated 


North Abutment 
bridge piers cA.) 


Cracked horizontally . * ; 
pie ate ee at mid height : peo Spd Te 
plate around nose z 

=~ 1 foot deep scale, hooks Beers 
Gop Eotboteon: Holley Guard Gate 


Nose falling meee. 50 top half 


8 inch deep scale 


Tops of walls, abutments 
and center pier delaminated 


25 


South Abutment 
Medina sandstone used in all concrete, 
except these wingwall sections. 
As was observed in the majority of guard gates, the upper 
East Half South Abutment and Center Pier 
Holley Guard Gate 


2-3 feet of concrete in the center pier and walls contained numerous 


delaminations, cracks and scaled areas caused by freeze-thaw action. 

















The majority of the walls on the entire structure contained 
extensive delaminations, The north abutment, under the bridge, 
exhibited areas of scaling 1 foot deep caused by joint leakage. 
Deep scaling also existed on other areas of the structure. Core #1, 
taken from under the bridge, contained deterioration 17 inches deep 


with deeper deterioration existing in adjacent scaled areas. 


The west nose of the center pier was disintegrating and a 5 foot 
high steel plate has been wrapped around the upper end to hold it 
together, Other areas of the pier were in much better condition, 
Core #2, taken from a solid sounding area on the north side of the 


pier, contained deterioration only 6% inches deep. The lower portion 


of this core had a compressive strength of 4875 p.s.i. even though 


it contained 1 or 2 small fractures, 


East Half South Abutment and Center Pier 
Holley Guard Gate 





Seat 


West Half South Abutment and Center Pier 
Holley Guard Gate 


sea = ae 3 = 
West Half North Abutment and Center Pier 
Holley Guard Gate 
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The splaywalls at both ends of the south abutment were in 
much better condition than the other portions of the abutment. 
Gravel aggregate was used in the concrete for the splaywalls while 
crushed Medina sandstone was used as the concrete aggregate in the 


other portions of the structure, 


Concrete deterioration in those few structures containing 
Medina sandstone has been generally found to be much more extensive 


and deeper than those containing gravel aggregates, 


West Half North Abutment 


Conclusion 
Holley Guard Gate 


The walls of the north abutment under the bridge contain 
fractures which extend halfway or more through the walls. Other 
areas of the abutments and pier also contain deep deterioration. 


Because of this extensive deterioration, repairs are recommended 


for the near future, 


Recommended repairs include replacement of the concrete in the 


top 2-3 feet of all walls and pier, and complete replacement or very 


extensive repair of the north abutment under the bridge. Also, 


1-2 foot deep repairs are required in the other areas of delaminated 
or scaled concrete. 


East Half North Abutment 
Holley Guard Gate 
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HOLLEY GUARD GATE 


Scaled Deteriorated Intentional Recovered Total 


Location Depth Depth Breaks Depth Depth Comments 


Center of North Abutment, 0 iy Ateia 2350 235% Best hollow sounding area. 
4' Above Ground Cored into large stone. 


Center Pier, North Side, 6%" 935" 93" Solid sounding area. 
10' From East End, 
4' Above Ground 
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ALBION GUARD GATE 


The Albion Guard Gate is located 1.4 miles west of downtown 
Albion. On April 7, 1976, this structure was visually inspected, 
sounded for delaminations and 2 cores were taken from the south 


abutment, 


% Delaminated 


North Abutment 


Tops of walls, abutments and 
center pier are delaminated. 


Top 4 feet of south - 
abutment has been repaired. Ui bee a? 


bridge 60 
pier 


® 


South Abutment 





Looking East 
Albion Guard Gate 


West Half South Abutment and Center Pier 
Albion Guard Gate 
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On the north abutment the majority of delaminated concrete 
was found in the splaywalls. Very little delamimted concrete 
was detected near the center of this abutment. Also, some sections 


of the top 2-3 feet of the abutment were completely delaminated, 


The center pier contained extensive areas of delaminated 
concrete on the noses and on the top. Deep scaling has occurred 
in areas along the top, but overall the concrete was still intact. 
As this pier also supports a steel column for an overhead bridge, 


it is longer than the other guard gate piers. 


The south abutment contained very extensive areas of dela- 
minated concrete, many cracks, and a few deep scale areas, Repairs 


to the top 4 feet of the center of this abutment have recently been 


made, 


The 2 cores were taken near the bottom of the abutment. 


Core #1, from a hollow sounding area, contained deterioration 





East Half 


East Half South Abutment and Center Pier 


Albion Guard Gate 


North Abutment and Center Pier 
Albion Guard Gate 
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8 inches deep. Core #2, from a solid sounding area, contained 
deterioration 7 inches deep, The fractures in Core #2 were not 
detected by sounding because they were very tight and the concrete 
was still acting as a solid piece. The lower section of Core #1 
had a compressive strength of 3775 p.s.i. even though it contained 


1 or 2 small fractures. 


Freeze-thaw action has caused numerous cracks, scaling 
and delaminations along the top 2-3 feet of the structure, The 
south abutment and center pier appeared to contain the most deter- 


ioration, 


Conclusion 
During sounding, some concrete areas did not seem to contain 
delaminated concrete, However, cores from this and other structures 
showed that tight fractures can exist in these areas and not be 


detected, 


Although large areas of this structure are still in relatively 
good condition, future concrete repairs are recommended for the more 


seriously deteriorated areas, 
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These repairs should include replacement of the concrete 


in the top 2-3 feet of the walls and pier. Also, all sections 


which contain delaminated concrete should be repaired by removing 
the existing concrete to an approximate depth of 8-12 inches and 


bonding on a new concrete surface. 


a 
( 


lg BN] 


West Half North Abutment and Center Pier 
Albion Guard Gate 





Location 


South Abutment, 10' East 
of Gate, 4' Above Ground 


South Abutment, East Splay 
Wall, 4' From Joint With 
Abutment, 4' Above Ground 


ALBION GUARD GATE 


Deteriorated Intentional 


Depth Breaks 


104" 


7" 


Recovered 


Depth 
gp 


718" 





Total 
Depth 


13350 


18" 


Comments 


Hollow sounding area. 


Solid sounding area. 
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MEDINA GUARD GATE 


The Medina Guard Gate is located 1.2 miles northeast of downtown 
Medina. On April 1, 1976, this structure was inspected and sounded 
for delaminations. No large areas of visual deterioration were 


noted on a previous inspection and, therefore, no cores were obtained 


from this structure. 


% Delaminated 


North Abutment 
Bridge Abutment 


Bridge Abutment 


South Abutment 


sl S slic 


< 


Looking East 
Medina Guard Gate 


West Half Center Pier and South Abutment 
Medina Guard Gate 
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The most prevalent concrete deterioration on the structure 
has occurred to the top 2-3 feet above the water line. Freeze-thaw 
action in this area has caused numerous cracks, scaling and delam- 
inations, However, the concrete was still generally intact and 


will probably remain so for many years. 


Very little delaminated concrete was detected on either abutment. 
All wall faces appeared in good condition with only very small areas 


of scale or other deterioration noted. 


The north side of the center pier appeared in good condition. 
Both noses and the southwest side contained areas of delaminated 


concrete and some small areas have started to scale, 


East Half Center Pier and South Abutment 
Medina Guard Gate 


West Half Center Pier and North Abutment 
Medina Guard Gate 
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Conclusion 
During sounding, most concrete areas did not seem to contain 
delaminated concrete. However, cores from other structures showed 


that very tight fractures can exist in these areas and not be 


detected, 


The concrete in the structure is still in relatively good 
condition and no repairs are necessary at this time. Future repairs 


will require that the top 2-3 feet of the walls and pier be replaced, 


All delaminated concrete in the wall and pier faces will require 


removal to an approximate depth of 8-12 inches with new concrete 


bonded on to form a new surface. 


East Half Center Pier and North Abutment 
Medina Guard Gate 
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MIDDLEPORT GUARD GATE 


The Middleport Guard Gate is located 1.7 miles east of 


Middleport. On April 8, 1976, this structure was inspected, 


sounded for delaminations and cored, 


% Delaminated 


North Abutment 


All walls sound deeply 
100 100 delaminated, 


100 100 


Medina sandstone used 


1 foot deep scale 
in all concrete. 


on south abutment 


South Abutment 


Looking East 
Middleport Guard Gate 


East Half North Abutment and Center Pier 
Middleport Guard Gate 
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All walls of the guard gate were found to be 100% delaminated. 
Coring revealed that the majority of these delaminations extended 
deeply into the walls. Areas of scaling up to 1 foot deep existed 
on the south abutment and the top 6 feet of the center of the north 


abutment has been recently repaired. 


Core #1, taken from near the bottom of the south abutment, 


showed that deterioration continued beyond 2 feet into the 
wall, 

Core #2, obtained from the center pier, revealed fractured 
concrete to a depth of 9 inches. Although equipment problems 
prevented deeper coring of the pier, deterioration in excess of 


9 inches exists in most areas of the pier. 


West Half North Abutment and Center Pier 
Middleport Guard Gate 


North side center pier 
Middleport Guard Gate 
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This guard gate was constructed with concrete containing 
crushed Medina sandstone coarse aggregate. This concrete has not 
held up as well as the concretes containing gravel coarse aggregates 
used in most other structures. Deterioration was generally found 
to be much more extensive and deeper in those structures containing 


Medina sandstone as the coarse aggregate. 


Conclusion 
We believe that the concrete in this structure is fractured 


halfway or more through most walls. Although still mostly 


intact, complete replacement or very extensive repair is recommended 


for the near future. 


East Section of South Abutment 
Note Core Hole 


East Half South Abutment and Center Pier 
Middleport Guard Gate 


West Half South Abutment and Center Pier 
Middleport Guard Gate 
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Location 


South Abutment, East Splay 
Wall, 4' From Joint With 
Abutment, 4' Above Ground 


Center Pier, Center of 
East End Nose, 4' Above 
Ground 


MIDDLEPORT GUARD GATE 


Deteriorated 
Depth 


23"! 


Intentional 
Breaks 


0 


Recovered 


Depth 
23" 


Comments 


Whole wall hollow, top 
2' in very poor condition. 


Deeper deterioration exists, 


All hollow, anchor pulled 


loose. Deeper deterioration 
exists, 
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GASPORT GUARD GATE PAGE 59 


The Gasport Guard Gate is located 0.5 miles east of Gasport, 


On April 8, 1976, this structure was inspected, sounded for 


delaminations and 2 cores were taken from the south abutment, 


% Delaminated 


North Abutment 


Looking West 
Gasport Guard Gate 


South Abutment 


North Abutment 
Gasport Guard Gate 
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On the north abutment, no delaminated concrete was detected, 
except for the usual deterioration located in the top 2-3 feet. The south abutment contained large areas of delaminated concrete 
The wall face appeared in good condition with only a few small many cracks and a few scaled areas, Cores #1 and 2, taken near : 
pealledeaccass the bottom of the abutment, showed that deterioration extends 

13 inches and 8 inches, respectively, into the concrete. Core #1 

The north side of the center pier also was in good condition had a compressive strength of 6125 p.s.i. even though the lower 
with no delaminations detected. However, the south side and the section tested contained 1 or 2 small fractures, 
pier noses contained large areas of delaminated concrete, Some 
surface scaling has also occurred in these areas. Overall, the 


concrete in the pier still appeared in relatively good condition. 


East Half South Abutment West Half South Abutment 
Gasport Guard Gate Gasport Guard Gate 


South Abutment 
Gasport Guard Gate 
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The most prevalent concrete deterioration on the structure 


has occurred to the top 2-3 feet above the water line. Freeze-thaw 
action in this area has caused numerous cracks, scaling and dela- 
minations, The south abutment was very extensively affected whereas 


the center pier and north abutment contained much less deterioration. 


Conclusion 


During sounding, the majority of deteriorated concrete was 


—— 
= 


detected in the south abutment and center pier. However, cores = So ene 

from other structures show that tight fractures can exist in North Side Center Pier 
Gasport Guard Gate 

concrete that appears to be in good condition. 


Although large areas of this structure appear to be in relatively 
good condition, future concrete repairs are recommended for the more 


seriously deteriorated areas, These repairs should include replacement 


of the concrete in the top 2-3 feet of the walls and pier, Also, 


all areas which contained delaminated and/or deteriorated concrete 
should be repaired by removing the existing concrete to an approximate 


depth of 8-12 inches and bonding on a new concrete surface, 


South Side Center Pier 
Gasport Guard Gate 





Location 


South Abutment, West Splay 
Wall, 4' From Joint With 
Abutment, 4' Above Ground 


South Abutment, 6' West 
of Gate, 3' Above Ground 


GASPORT GUARD GATE 


Deteriorated 


Depth 
a 


Intentional 
Breaks 


0 


Recovered 


Depth 
18" 


Comments 
Near edge of hollow 


sounding area. 


Near edge of hollow 
sounding area. 
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PENDLETON GUARD GATE 


The Pendleton Guard Gate is located 4.5 miles southwest of 
Lockport in the Township of Pendleton, On April 1, 1976, this struc- 
ture was inspected and sounded for delaminations. As no large areas 
of visual deterioration were noted on a previous inspection, and 
considering the difficulty of getting equipment to the site, no cores 


were taken from this structure, 


Since there are no other gates between this one and the Niagara 


River, the water level on the south side of the gate always remains 


at full depth. Due to periodic high water levels on the river, 


this guard gate is over 12 feet higher than the other guard gates. 
Whereas the other guard gates generally face east and west, this 
structure faces north and south, 

Water too deep to 


sound center pier. 


All north side concrete 
looks in good condition 


East Abutment 
West Abutment 


Most south side concrete above water 
looks scaled, cracked and delaminated. 


Looking South 
Pendleton Guard Gate 


West Side Center Pier and East Abutment 
Pendleton Guard Gate 
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All concrete on the north side of the gate appeared in very good 
condition, No delaminations were detected on the abutment sidewalls 
and there were practically no signs of any cracks or scaling on the 
abutments or center pier. Even the concrete in the top 2 feet was in 
good condition with no cracks or delaminations. Due to deep water, 


it was not possible to sound the center pier or abutment faces. 


On the south side, above the water line, practically all concrete 


appeared in fair condition. Although presently intact, the 9 foot 


high concrete nose on the center pier was cracked, delaminated, 


and the surface scaled. Both abutments were in better condition, 


but cracks, scaling and delaminations were widespread. Concrete below 


East Side Center Pier and West Abutment 
Pendleton Guard Gate 


West Side Center Pier and East Abutment 
Pendleton Guard Gate 
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the water line is impossible to visually inspect due to muddy 
water. However, as the north side concrete was still in good con- 


dition and the south side is always under water, we believe this 


concrete should still be in good condition. 


CONCLUSION 
The concrete in this structure is still in relatively good 
condition and no immediate repairs are recommended, Future repairs 
should include removal and replacement of 8 inches or more of concrete 
on the wall faces and tops, and replacement of the 9 foot high pier 
nose section. The majority of these repairs will be required only 


on the south side of the gate. 
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East Side Center Pier and West Abutment 
Pendleton Guard Gate 
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WASTE GATES AND WEIRS 


Between each pair of guard gates or guard gate type structures, such as 
locks and guard locks, there are 1 to 3 water level control structures called 


waste gates or sluiceways. These are always constructed parallel with the 
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TYPICAL STRUCTURE 


WEIR 
embankment and usually have a small dam or weir attached to one side. Water WASTE GATE 
passing through the waste gate or over the weir feeds into a natural stream OR SLUICEWAY 


capable of handling large flows. 


j EMBANKMENT 
Canal water flows from the Niagara River at Tonawanda to the Locks at 


Lockport. From Lockport the water flows eastward across the "60 Mile Level", 
where the majority of the waste gates are located, to the Genesee River at 
Rochestér. The Genesee River normally feeds the canal to the east except 
during periods of low flow. During this period,water fed by the Niagara 


River supplements the water supply to the east of Rochester. 





The major function of the waste gates is to drain that section of the 
canal between two closed guard gates. This draining could result from an 
emergency, such as an embankment or culvert leak, or at the end of the season 


when the entire canal is drained 


The waste gates are also used to regulate the flow and level of the canal 
by discharging a controlled amount of water. This water is also used downstream 
to generate power at Medina and Rochester and by industry at Lockport. A new 
function of the waste gates has been to increase the flow rate of certain streams. 


This is being done in an attempt to get fish from Lake Ontario to come upstream 


to spawn. 
MEMBRANE WALL 
The only function of a weir is to act as a safety valve and release large 
quantities of high water quickly. The crest of the weir is at normal canal water 


elevation and, if the water rises, it passes over the top of the weir. This 





MEMBRANE WALL EMBANKMENT 


CREST (CANAL WATER LEVEL) 


ABUTMENT WASTE GATE OPENING ABUTMENT 
OR SLUICE GATE STOP LOG COLUMN 


CANAL OR BACK SIDE 





FRONT SIDE 
BUTTRESS 








prevents water from overflowing and washing out an embankment section. The 
crest elevation of nearly all the weirs has been raised by attaching angle 


irons or boards to the crest. This reduces water loss from waves and allows the 


canal water level to rise a few inches. 


Most of the structures have a weir attached to one or both sides of the 
waste gate. Two structures (Albion and Brockville) have the weir and waste 
gate combined into one section. At Albion, there is also a weir on one side in 


addition to the one over the sluiceway. 


In the Spring of 1976, the 13 waste gates and weirs between Lockport and 
Rochester, and the one east of Rochester at Fairport, were inspected. Cores 
were obtained from all except the ones at Greece (recently rebuilt) and Fairport 


(very good condition). 


As shown in the original Barge Canal plans, two structures utilize sections 
of the enlarged Erie Canal waste gates and weirs. The Albion Waste Gate and Weir 
is a stone masonry structure faced and capped with concrete, and the Lockport 


Waste Gate has stone block columns and walls encased in concrete. 


Contract 163 contained plans for filling notches in 10 of the 13 weirs 
between Rochester and Lockport. These 2 foot deep notches maintained the water 
level of the enlarged Erie Canal until the new Barge Canal was completed. 
However, no bids were received on Contract 163. Therefore, Department Forces 


filled the notches with concrete in the Spring of 1918 to bring the water up 


to the present level. These notches are not shown on any of the waste gate and 


weir plans. 
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During our inspections, most of these notches were noticeable by the 
construction joints. In some, the concrete used to fill the notches has 
deteriorated considerably more than the adjacent original concrete. In 1976, 
the notch area at the Lockport Weir was removed and rebuilt. Instead of the 
notch being straight across as shown in Contract 163, the notch was stepped 


to form a keyway. 


Five of the waste gates and weirs (Fairport, Greece, Brockport, Brockville, 
and Gasport) are either in good condition or have been recently rebuilt. The 


other 9 all need various repairs. 


Vegetation in the form of grass and brush was observed growing from the crest 
of weirs and in cracks of the waste gates, especially Medina and Adams Basin. 


This is not only unsightly, but plant roots accelerate concrete deterioration. 


Two of the structures (Adams Basin and Eagle Harbor) were almost completely 
covered with shotcrete and others were partially covered. All the shotcrete was 
loose since little or no surface preparation was made to the existing concrete. 


This cosmetic repair hindered the evaluation of the structures. 


Problems were also encountered in operating the waste gate valve machinery 
at Albion, Medina, Middleport, and Lockport. Some of these gate valves did not 


function properly and some could not be operated at all. 
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FAIRPORT WEIR AND WASTE GATE PAGE 72 


The Fairport Waste Gate and Weir is located in Fairport on the north side Both weirs also appeared in good condition. A few cracks were denoted by 
of the canal. In the center of the structure are 4 sluice gate openings and 20 efflorescence and small isolated spots of scaling existed. The only problem 
foot long weirs abut both ends of the waste gate. seen on the structure was that the top 6 inches of the west weir crest was 

delaminated. The east weir crest was in much better condition with only a few 

The membrane wall and buttresses of the waste gate appeared in very good small scaled areas. A number of cracks existed on the abutments and some 
condition with only a few small cracks and no delaminations or scaling. Deep scaling and delamination has occurred on top of the west abutment. 


water prevented sounding the lower wall surfaces. 


West Abutment East Abutment and East Half of Weir 


North Side : ; : 
Fairport Weir Fairport Weir 


Fairport Waste Gate 





On all the other waste gate and weir structures, the towpath bridge is located 
in front of the weir. At Fairport, the towpath bridge is located behind the weir 
and supported by 3 piers just above the canal water level. This 4 span, concrete 
T-beam bridge appeared in generally good condition, but a few cracks were noted 


on the piers and abutments. Also, there were 2 or 3 areas where the concrete had 


spalled off the bottom of the beams and exposed the reinforcing steel. 


West Half, Note crack along crest 
Fairport Weir 


Looking West 
Fairport Weir 
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Due to the generally good condition of this waste gate and weir structure, 
and the deep water on both sides,no cores were taken and the concrete was not 


completely sounded for delaminations. 


CONCLUSION 


This structure is still in good condition and only isolated repairs are 


presently recommended. 


Side, Looking North 
Fairport Weir 
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GENERAL NOTES 
ALL MASONRY SHOWN ON THIS SHEET CXCEPT THE TOW PATH BRIDGE (GIRDERS AND FLOOR SLABS)TO BE 2x0 CLASS CONCRETE 
THE TOW-PATH BRIOGE (GIRDERS ANO FLOOR SLABS) TO BE 2e CLASS REINFORCED GONGRETE 





OM A SECTION TO BE BUILT AS A MONOLITH SHALL BE CONTINUED WITHOUT INTERRUPTION UNTIL IT |S COMPLETED 
TWE BASES OF STRUCTURES SHOWN ON THIS PLAN ARE APPROXIMATE ONLY ARO MAY BE ORDEREO BY THE CNGINZER TO BE OF ANY 
DIMENSIONS ANO AT ANY ELEVATIONS NECESSARY FOR A PROPER FOUNDATION 

FOUNOATION OF SPILLWAY AND SLUICEWAY SECTION TO EXTEND AT LEAST 12”INTO SOLID ROGK EXCEPT MNERE SHOWN OTHERWISE 

THE OLD SPILLWAY ENTIRE IS TO BE REMOVE AND SUCH PART OF THE OLO DITCH RETAINING WALLS AS IS SHOWN ON THE PLANS 

TWERE SHALL BE PROVIDED FOR THE GATE OPENINGS SHOWN ON THIS SHEET FOUR 24 * 24 RECTANGULAR SLUICE GATES WITH NON-RISNG 
STEMS TOGETHER WITH THE NECESS*RY STANDAROSOPERATING MACHINERY, ANCHOR BOLTS ETC. THESE GATES TO BF OPERATED BY HAND 
UNDER A HEAD OF IO FT ANO ARE TO BE UP TO THE STANOARD OF PRACTICE OF MANUFACTURES OF REGOGNIZEO STANDING ANO ARC TO BE 
SATISFACTORY TO THE ENGINEER 


SHALL CHANGES IN 





THE LIMENS|ONS OF THE CONCRETE WORK MACE NECESSARY BY THE RIND OF GATES AND DFERATING MACMINERY USED 





ene 
ARE TO BE MADE AS OROEREO BY THE ENGINEER 
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PART OF THIS PLAN 
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GREECE WEIR AND WASTE GATE 


The Greece Waste Gate and Weir is located in South Greece about 1/2 mile CONCLUSION 


west of Long Pond Road on the north side of the canal. Originally, the waste : 
This new waste gate was in excellent condition and no work is recommended. 
gate had 4 openings and extended eastward for 100 feet. As seen from the rear, 


this structure appeared to have been seriously deteriorated. 


Land development adjacent to the downstream drainage channel prevented the 
simultaneous opening of all four gates. Therefore, in the middle 1960's, this 
structure was made inoperative by constructing an earthen embankment in front of 
the weir. A new waste gate with a single opening was then constructed by Canal 
Maintenance Personnel at the east end of the inoperative weir. The gate and 
other necessary hardware were obtained from the Brockport Waste Gate where 1 of 


3 gate openings was permanently sealed. 


Canal water passes through the new waste gate into a concrete well covered 


Looking West, Note new waste gate 


with a steel grate and then goes through a small culvert under the embankment. - 
foreground. Greece Weir 


Looking East, Note road in front of weir. Canal Side, Looking Canal Side, Looking West 
Greece Weir Greece Weir Greece Weir 
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SPENCERPORT WEIR AND WASTE GATE 


The Spencerport Waste Gate and Weir is located 1/4 mile east 
of Spencerport on the north side of the canal. A steel grate bridge 


carries the tow path over the waste gate and weir. 


The 8% foot wide waste gate or sluiceway has two openings. 
A small 5 foot high center buttress between the openings supports 
the 18 inch thick, 16 foot high, membrane wall. As shown on the plans, 
the main reinforcement for this thin wall is a series of 5/8 inch 
square reinforcing rods embedded in the north face of the membrane 


wall, 


The bottom 10 feet of the membrane wall was heavily effloresced 
on the north or front side and some seepage of canal water through this 
section was evident. A cold joint ran horizontally across the wall 
5 to 6 feet from the bottom, Approximately 70% of the wall was efflor- 
esced and 50% sounded delaminated. The top section of the wall appeared 


and sounded in good condition, 


Cores #1 and 2, taken from the front of the gate, showed 
deterioration to a depth greater than 1 foot. Core #3, taken from the 
back or canal side of the gate, showed deterioration to a 6 inch depth. 
Although the lower sections of Cores #2 and 3 contained 1 or 2 small 
fractures, they had compressive strengths of 3225 and 5420 Dia Stetlier, 


respectively. 


North Side, Core Hole #1 (right) and 
#2 (left), Note joints across wall. 
Spencerport Waste Gate 
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Canal or South Side, Note cold joints 


across wall. 


Spencerport Waste Gate 
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In the middle 1960's State Maintenance Forces rebuilt the upper 
half of the weir and reconstructed the tow path bridge. Core #5, 
taken from a non-reconstructed area on the back side of the weir, 
contained deterioration 6 inches deep. Core #6, obtained from a 
reconstructed area on the front of the weir, showed no deterioration. 
Core #6 was taken through a vertical crack which extends the full 
length of the core. No water was leaking through this crack, but 
canal water was rising out of a small crack at the toe of the weir. 
Less than 5% of the weir exhibited any form of deterioration. Although 
it contained 1 or 2 small fractures, the middle section of Core #5 


< : South Side, Looking West, Note repairs to 
had a compressive strength of 6265 p.s.i. top half of weir. Spencerport Weir 


\ ans: 
a ait: 


North Side South Side, Looking East, Note repairs to 
Spencerport Weir top of weir and deteriorated east abutment. 
Spencerport Weir 





The west abutment exhibited large cracks on approximately 20% 
of its area. The majority of these cracks probably extend through 
the wall. Small cracks and efflorescence covered approximately 60% 
of the abutment surface and delaminations were detected on 40% of 
its surface. The south end of the west abutment (normally under 
water on canal side) had small areas of scaling and cracks along the 


top, but few delaminations were detected on the front surface, 


The north half of the east abutment had cracks and efflorescence 
on approximately 90% of its surface and scaling or delaminations on 
60% of its surface. Core #7, taken from this wall on April 26, 1977, 
was located in a hollow sounding area with 1 foot deep scaled areas 
above and below the core hole. The core showed that deterioration 


extends over 2 feet into the abutment. The south half of the east 


East Abutment 
Spencerport Weir 





Looking West, 
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abutment (normally under water on canal side) had two long, horizontal, 
deep scale areas. The remainder of the surface contained few dela- 


minations, but Core #4 showed deterioration to a depth of 5 inches. 


The surface of the tow path bridge pier was 60% covered with 


cracks and efflorescence, 30% scaled and 25% delaminated. 


CONCLUS LON 
The depth of concrete deterioration in the waste gate membrane 
wall, although reinforced, indicates that this part of the water control 
structure should be rebuilt now. Both abutments and the bridge pier 
also need to be repaired or replaced, The weir is in good condition 


and no additional work is anticipated for this part of the structure. 


East Side of Pier 
and Wingwall of West Abutment. 
Spencerport Waste Gate and Weir 


West Abutment 
Spencerport Waste Gate 
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SPENCERPORT WEIR AND WASTE GATE 


Scaled Deteriorated Intentional Recovered Total 


Location Depth Depth Breaks Depth Depth Comments 


0 5 0 pean 125" Cored through cold joint. 


Waste Gate, North Side, 
Deeper deterioration exists. 


2' From West Abutment, 
6' Above Floor 
Taken above cold joint, 


Waste Gate, North Side, 
Center of Wall Panel, heavy efflorescence. 


6' Above Floor 


Waste Gate, South (Canal) 
Side, Center of Wall Panel, 


7' From Bottom 


East Abutment, Canal Side, 
5' From Weir, 4' From Bottom 


Weir, South (Canal) Side, 

6' From East Abutment, 

3' From Bottom 

Weir, North Side, Center 2 Cored through vertical 

of Weir, 2' From Bottom crack, 

Center Of East Abutment 32%" Area hollow and scaled 

North of Weir, 4' From up to 1'' deep above and 

Bottom below core hole. Deeper 
deterioration exists. 
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ADAMS BASIN WEIR AND WASTE GATE 


The Adams Basin Waste Gate and Weir is located just west of Adams 
Basin on the south side of the canal. Most of the waste gate and weir 


has been covered with shotcrete on both sides. This shotcrete was loosely 


bonded to the old surface and about half has fallen off the weir. 


The waste gate has three sluice gate openings and two buttresses 


to reinforce the membrane wall. The shotcrete coating made it difficult 


to sound the structure and detect delaminations. Sounding of areas not 
covered with shotcrete revealed some delaminations. Cores #1 and #3 were 
taken in areas of the membrane wall which represent typical conditions. 
These cores showed deterioration to 10 and 7 inches, respectively. The 
lower section of Core #1 had a compressive strength of 4030 p.s.i. even 


though it contained 1 or 2 small fractures. 


Core #2, taken in a typical area of a buttress, showed deterioration 
existed to a depth of 4 inches. However, close examination of the 
sloping buttress faces indicated that deterioration existed here to an 


approximate depth of 12 inches. 





South Side, Note Core Holes #1 and 3 
Adams Basin Waste Gate 


Canal Side 
Basin Waste 
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Approximately half of the shotcrete placed on the front of the 
weir has fallen off and most of the remaining shotcrete was only loosely 
bonded. The exposed concrete surface was lightly scaled with about 257% 
of the concrete being delaminated. Water seeping from beneath the 
shotcrete was most likely coming from the crest of the weir where 
the top 2 feet appeared to be deteriorated. Scattered vegetation was growing 
along the crest of the weir. Core #4, taken from the front of the 
weir, indicated deterioration to 8 inches in this delaminated area, The 


lower section of Core #4 had a compressive strength of 3640 p.s.i. 


The east abutment, not covered with shotcrete, was approximately 


75% cracked and exhibited efflorescence. Delaminated areas existed on 


over half of the surface. At one time,the west abutment was completely 


covered with shotcrete, but 25% has now fallen off. The exposed concrete 
sounded delaminated, and 50% of this exposed surface was cracked and 


effloresced, 


South Side, Note missing shotcrete and 
vegetation along crest. 
Adams Basin Weir 


Canal Side, Note repairs along 
Adams Basin Weir 








Conclusions 
Since the shotcrete placed on the existing concrete was only 
loosely bonded, and in some areas had fallen off, we believe that this 
cosmetic method of repair has little merit. In all cases, it has 


hindered the evaluation of the structures. 


Cores taken from this structure indicate deterioration exists from 
4 to 10 inches in depth. We believe that similar deterioration exists 
in the abutment walls and that the weir crest needs replacement, Repair 
procedures would include chipping deteriorated concrete until sound 


concrete is reached and then encasing the structure in new concrete to 


prevent further deterioration. 


pa -_ =a 


North or Canal Side 
Note repairs along top of weir. 
Adams Basin Weir 


East Abutment 
Adams Basin Waste Gate 
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Location 


Waste Gate, South Side, 
Center of West Panel, 
54' Above Floor 


Waste Gate, South Side, 
West Side of West Buttress, 
3' From Panel Wall, 

4' Above Floor 


Waste Gate, South Side, 
Center of Middle Panel, 
8' Above Floor 


Weir, South Side, 


55' From East End, 
6' Above Floor 


ADAMS BASIN WEIR AND WASTE GATE 


Scaled Deteriorated Intentional 
Depth Depth Breaks 


0 ou 0 


At 14" 


Recovered 
Depth 


2 


Total 
Depth 


zie 


Comments 


Entire area shotcreted. 


Entire area shotcreted. 


Entire area shotcreted. 


Entire area shotcreted; 
50% has fallen off. 
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Use 2” Class Concrete throughout. 
Joints and keyways shall be made water fight by painting them with a 
double coat of Asphalt paint °. 
The sections ),a2,030403 a6 and bi bz,b3,b4 DS bé Shall be constructed a3 monoliths See also Note 8, Sheet” 30. 
Exposed edges of comj Structure are 0 be rounded toa radius of 2” except where 

otherwise shown; and edges at Joints are to be rounded & aradius of 2" 

The inner slope of the south embankment is fo be paved with 3#Class pavement from 

inner angle fo bottom angle, for 30 from face of the retaining wing wall, on 

each side of the weir. 

There are to be supplied for the gate openings shown on this drawing three 

Rectanquiar Sluice Gates and operating machinery These gates are to be operated by 

hand under a head of |4ft and are to be up to the Standard of practice of 

manufacturers of recognized standin 

For details of top of sluice way see t *30, 


Contract No. 60. 
Erie Canal Section 9. 
Between South Greece and Adams Basin. 
DETAIL PLAN FOR WASTE WEIR AT 
ADAMS BASIN STA.-3454+260- 3449+90 


Scales as indicated. 


Examined and approved 


Special Deputy State Yngincer, 


Hav 8 1908 





BROCKPORT WEIR AND WASTE GATE 


The Brockport Waste Gate and Weir is located in Brockport on 
the north side of the canal, A new steel grate bridge was constructed 
in the middle 1960's by State Maintenance Forces to replace the original 


tow path bridge. Also, the easternmost sluice gate was removed and 


the gate opening was sealed with concrete, 


The waste gate and buttress walls appeared to be in very good 


condition. Less than 5% of its surface was scaled or delaminated, 


Core #1, taken from a typical area in the membrane wall, revealed no 


deterioration, This core had a compressive strength of 4185 p.s.i. 


The weir exhibited scaling 1 to 2 inches in depth over approxi- 
mately 10% of its area, Sounding revealed delaminations covering less 
than 5% of its surface, Core #2, taken in a typical weir area, revealed 
no deterioration of the concrete, but the concrete was cracked about 


5 inches below the surface, 


North Side, Note core holes #1 and 2 
Brockport Weir and Waste Gate 


Canal Side 
Brockport Weir and Waste Gate 
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Both abutments were in good condition with scaled or delaminated 


areas covering less than 5% of the surface area, 


Conclusion 
The waste gate, weir, and abutments were in very good condition. 


No repair work is presently anticipated. 


East Abutment 
Brockport Weir 


West Abutment 
Brockport Weir 





BROCKPORT WEIR AND WASTE GATE 


Core Scaled Deteriorated Intentional Recovered Total 
Depth Breaks Depth Depth Comments 


Number Location Depth 


ie Waste Gate, North Side, 0 0 
Center of West Panel, 
5' Above Floor 


At 6" 13" 13" 


Weir, North Side, Core cracked at 5". 
15' From West Abutment, 
6' Above Bottom 
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HOLLEY WEIR AND WASTE GATE 


The Holley Waste Gate and Weir is located east of Holley on the south side The waste gate membrane wall exhibited scaling, efflorescence, and delaminations 


of the canal at the east end of the Holley Trough. This waste gate is unique covering 90% of its south side. Cores #4 and 5, taken from the south side of the 


Since energy dissipator pools are located below the sluice gate outlets. The membrane wall, indicated deterioration to 6 and 9 inches, respectively. The north 


weir extends east of the waste gate. side of the membrane wall exhibited deep cracking. Core #7, taken from the north 
side of this wall, indicated deterioration deeper than 11 1/2 inches. The buttresses 
were scaled along their outer edges, but for the most part appeared sound. Core #6, 
taken from a center buttress in a typical area, indicated deterioration to 3 inches. 


Although both cores had 1 or 2 small fractures, Cores #4 and #6 had compressive 


strengths of 4040 and 3600 p.s.i., respectively. 


Canal or North Side 
Holley Waste Gate 


South Side, Note energy dissipation pool South Side 
in foreground. Holley Waste Gate Holley Weir 








Canal Maintenance Forces have repaired the top of the east abutment and the 
crest of the weir. Most of the south side of the weir exhibited scaling and 
delaminations. Core #1, from the south side of the weir, indicated deterioration 
existed to a 18 inch depth. The north side exhibited deep cracking. Core #3, 


from the north side of the weir, indicated deterioration deeper than 21 inches. 


The south half of the east abutment wall was cracked or delaminated over 


approximately half of its surface. Core #2, taken from this abutment, indicated 


deterioration to 18 inches. The north half of the east abutment wall exhibited 


deep scaling along its lower section. The west abutment was mostly sound. 


Canal Side, Note repairs to weir 
crest and top of east abutment. 
Holley Waste Gate and Weir 


East Abutment 
Holley Weir 
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CONCLUSION 


Deterioration 6 to 12 inches in depth exists over most of the waste gate 
membrane wall. Deterioration approximately 3 inches in depth exists along the 
sides of the buttresses and deeper deterioration exists on the end faces of the 


buttresses. 


Although deep deterioration exists on both sides of the weir, the massiveness 
of the weir provided for a generally sound structure. Deep deterioration also 


exists in the east abutment. 


Repairs to all structure components should include removal of unsound concrete 


and bonding new concrete to sound concrete surfaces. 


West Abutment 
Holley Waste Gate 





Core 
Number 


1 


Location 


Weir, South Side, 
13' From East Abutment, 
6' From Bottom 


East Abutment, 6' From 
South Side of Weir, 
4' From Bottom 


Weir, North Side, 12' From 
East Abutment, 3' From 
Bottom 


Waste Gate, South Side, 
Center of West Panel, 
7' Above Bottom 


Waste Gate, South Side, 
Center of East Panel, 
9' Above Bottom 


Waste Gate, South Side, 
East Center Buttress, 
Center of East Side, 

8' Above Bottom 


Waste Gate, North (Canal) 
Side, Center of Middle 
Panel, 7' Above Bottom 


HOLLEY WEIR AND WASTE GATE 


Deteriorated Intentional 


Depth Breaks 


18" Atr22" 


IX 
and 16" 


AG 
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Comments 


Deeper deterioration exists, 


Heavy efflorescence, sounds 
hollow. 


Heavy efflorescence, sounds 
hollow. 


Crack extends length 
core, sounds solid. 


Sounds hollow. 
Deeper deterioration exists, 
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BROCKVILLE WEIR AND WASTE GATE 


The Brockville Waste Gate is located east of State Route 387 on the north 
side of the canal. This structure is a combination waste gate and weir as high 
water is allowed to run over the membrane wall of the waste gate. The buttress 
at the center of the membrane wall also serves as a pier to support the concrete 


slab tow path bridge over the structure. Four sluice gates are located in the 


membrane wall. Three 7 foot 8 inch by 4 foot high box culverts (Culvert #71) are 


under this structure. 


Looking West, Note partially missing 
railing. Brockville Waste Gate and Weir 


Looking South 
Brockville Weir and Waste Gate 


The membrane wall appeared in good condition and sounding revealed no 
delaminations. A core taken from the membrane wall confirmed the good condition 
of the wall. This core had a compressive strength of 8870 p.s.i. The buttress 
exhibited deterioration along its outer edges, but the remaining 90% of the pier 


was in good condition. 


Canal Side, Looking North 
Brockville Waste Gate and Weir 
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The slab supporting the gate valve standards contained deterioration in the 
form of scaling or cracking over approximately 15% of its surface. Both abutments 
exhibited cracking or efflorescence covering about 20% of their surfaces, but 


basically they were sound. 


Approximately two-thirds of the tow path bridge railing was missing. This 


railing should be replaced. 


CONCLUSION 
Deterioration in this structure is confined to scaling and cracking along 


the edges of the slabs and pier. Repairs to these areas are recommended. 


East Abutment 
Brockville Weir 


West Abutment 
Brockville Weir 


East Half, Note Culvert 71 exits under West Half, Note Culvert 71 exits under 
slab in foreground. Brockville Weir slab in foreground. Brockville Weir 
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BROCKVILLE WEIR AND WASTE GATE 


Scaled Deteriorated 
Depth Depth 
Weir and Waste Gate, North 0 
Side, 3' West of Center 

Buttress and Pier, 

4' Above Floor 


Intentional Recovered 
Location 


Breaks 


Total 
Depth Depth 


0 0 Tey 


Comments 


3" Cored thru joint. 


BROCKVILLE 
weir 
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ALBION WEIR AND WASTE GATE 


The Albion Waste Gate and Weir is located in Albion on the south side of 
the canal. Water discharged from the waste gate flows into Culvert 77, iocated 
directly beneath the waste gate. The weir is located over the waste gate and 


also extends west of the waste gate. 


The original Barge Canal plans of the weir and waste gate show an existing 
Masonry weir and waste gate. This masonry structure was faced on the back or 
canal side and capped with concrete. Later, the south side of the weir and waste 


gate was faced with concrete by Canal Maintenance Personnel. 


A reinforced concrete slab extends over the top of the waste gate. Five 
openings are situated beneath the slab at the elevation of the canal water surface. 
The slab contained extensive scaling and delaminations along the edges. The 
pedestals upon which the waste gate valve standards rest also contained extensive 


deterioration. 


Albion Waste Gate and Culvert 77 
Entrance After Cleaning Out, 1976 
Note Core Hole #1 


Canal Side 
Albion Waste Gate and Weir 


il 


PAGE 99 


Looking West 
Albion Weir 


Looking East, 
and pipeline pedestals partially hidden 


by vegetation. 


tS to 


Note old dry dock valves 


Albion Weir 
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Three of the 4 sluice gate openings in the waste gate are located directly 
over Culvert 77. The 4th sluice gate discharged into an old canal drydock area 
which was abandoned and walled off before the Barge Canal was built. This sluice 
gate is plugged with concrete and inoperative. Soundings along the upper south 
side of the waste gate revealed little delamination. Scaling, delamination and 
other deterioration existed in the vicinity of the sluice gate openings. Core 
#1, taken from the south side of the waste gate, revealed a sound facing 16 inches 


in depth, and an older concrete facing beneath it. Core #2, taken directly 


opposite of Core #1, on the canal side of the waste gate, indicated deterioration 


to 6 inches in depth. 


The concrete which encases the weir was mostly sound. The west half of the 
weir (notch area) showed some distress along its upper portion where vegetation 
was observed growing. The east abutment appeared to be in very good condition. 


Little scaling or delamination was observed along this abutment. 
East Abutment 


Albion Weir 


= SS ee a 
i 


ot 


Albion Waste Gate and Culvert 77 Recent Repairs on East Half of 
Entrance, 1975 Albion Weir 











The west abutment is stone masonry. A small stream of water was observed 


coming through this wall area which was hidden by dense vegetation. 


CONCLUSION 


The concrete encased masonry waste gate and weir are sound. An old mill 
foundation and the dry dock walls in front of the waste gate and weir make the 
structure appear to be in worse condition than it actually is. Future repairs 


should include repair or removal of the concrete slabs and valve standard 


pedestals. The deteriorated concrete around the 3 sluice gate openings should 


be removed and replaced with a durable concrete bonded to the existing structure. 
These repairs should be in conjunction with repairs to Culvert 77 which is 
directly underneath. Those sections of the weir which show deterioration should 


be removed and replaced with concrete. 


Old Dry Dock Valves, Note quantity of leak 
water coming out dark hole which comes 
through rubble wall at west end of Albion Weir 


Albion Waste Gate Area 
After Being Cleaned Out 


Stone Wall East of 
Albion Waste Gate 


PAGE 101 





Location 


Waste Gate, South Side, 
18' From East Abutment, 
5' Below Top of Wall 


Waste Gate, North (Canal) 
Side, 18' From East 
Abutment, 5' Below Top 
of Wall 


ALBION WASTE GATE 


Scaled Deteriorated 
Depth Depth 


0 0" 


Intentional 
Breaks 


AC e10N 


At 10" 


ALBION 
WASTE GATE 


Recovered 
Depth 


ig 


Total 
Depth 


py 
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Comments 


Newer concrete facing, 
into old concrete at 16". 


comp. str. 3515 psi 


comp. str. 7255 psi 
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Contract No. 62. 


Erie Canal STA. 4411+50 Section 10 
Between west line of Monroe County and Eagle Harbor. 
DETAILS OF WASTE WEIR AT ALBION, 
AT SOUTH END OF OLD CULVERT NO. 77 


Scaies as indicated 
Examined and approred 





Special Deputy State Engineer. 





EAGLE HARBOR WEIR AND WASTE GATE PAGE 104 


The Eagle Harbor Waste Gate and Weir is located east of Eagle Cores #1 and 3, taken from the membrane wall of the waste gate, 
Harbor on the south side of the canal. The waste gate membrane wall indicated deterioration to 4 inches in depth. Cores #1 and 3 had 
is supported by 3 buttresses, and 3 gate openings extend through the compressive strengths of 5790 and 9175 p.s.i. respectively. A 
membrane wall. The weir extends 75 feet to the west of the waste close examination of the buttresses indicated severe deterioration 
gate. along their outer extremities. Core #2, which was cored into the 

end of a buttress and toward the membrane wall, revealed that the 

As was found on other concrete structures along the canal, outer 2 feet of the buttresses were rubble. 
the front side of the waste gate and weir have been completely 


covered with shotcrete, making it difficult to visually inspect Cores #4 and 5 were taken in typical areas from the front of 


this portion of the structure. This shotcrete was from % to % the weir, These cores showed deterioration to 8 inches in depth. 


inch in thickness, and in most cases, was loosely bonded to the 


concrete, 


South Side, Note core holes #1, 2 and Shes Canal Side Canal Side, Note repairs along crest of 
right to left. Eagle Harbor Waste Gate Harbor Waste Gate weir. Eagle Harbor Weir and Waste Gate 











Both abutments were covered with shotcrete, but soundings in 
areas where the shotcrete has fallen off indicated less than 10% of 


the surface delaminated. 


Due to the canal being full of water at the time of coring, no 
cores were taken from the back side of the structure. Earlier visual 
examination, along with our experience with similar structures, 
indicated that the back side was in the same condition, if not better, 


as the front side. 


West Abutment 
Eagle Harbor Weir 








CONCLUSION 
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Future repair work should include removal of the shotcrete and 


deteriorated concrete to sound material, 


The structure should then 


be encased in new concrete to prevent further deterioration, 


Looking West 
Eagle Harbor Weir 


Looking East 
Eagle Harbor Weir 





Location 


Waste Gate, South Side, 
Center of East Panel, 
54' Above Floor 


Waste Gate, South Side, 
End of East Buttress, 
4' Above Floor 


Waste Gate, South Side, 
Center of West Panel, 
5' Above Floor 


Weir, South Side, 
20' From West Abutment, 
5' From Bottom 


Weir, South Side, 
20' From Waste Gate West 
Buttress, 4%' From Bottom 


EAGLE HARBOR WEIR AND WASTE GATE 
Deteriorated Intentional Recovered 


Depth Breaks Depth 
4" 0 13" 


Atwlo 


Total 
Depth 


13" 
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Comments 


Area shotcreted. 


Area shotcreted, believe 


sound concrete at 23". 


Area shotcreted, 


Area shotcreted. 


Area shotcreted. 





















































































































































sane bf Th Firdéaud ¢ SHE 
ructo BF Eki Woteeeia 284,00 
in ten BY EE eeuna 224 
Enc BCH EDR NED F- 









tr 


= 610° 60 60 


< 23: 7h" 





















CORE LOCATIONS 
































































Shee? pilng for this Werr to ve 8 long. for cetuiks see sheet Me. 57 
for details of Step-log Recess and Sil see sheet No. $6 


- »« fash-boitd Sochef = 


hn =“ Syyprls far bake Standards, «~~ 


For limits of Pip Aap and faving see layout. 


se 
" 5 


The himits af the énd Cl Paving are to be protected by a course of Stone 
atleast (a deap. Payment therefor to be made as 2nd. Class Paring: 


Any shght changes in the mosonry made necessary by the type of gates used Sholl be 
mode os directed by the Engineer ond considered @ part of this plan 


ore tobe bwiltos monoliths. Werk once begun on @ monelith shal! be con- 





16 


52 ia Pina SF62 






























- pula 


SEcrion FA. 


“ahd. 


SR Rondetion of Retariag Wak 


4594 


‘e 
© 
Grade £$0164 — 





£/a9see 1 iN} 
FPoupdetian of Per L484 68 


f148468 











Meres- 





Mi masonry ~4ewr on thys sheet 13 to be 2rd. Class Concrete 
Exposed 00ges « completed structures are te be rounded te a radius of Ore 
Inch except mhere otherwise shorin. Lages of soinks to be rounded to arvaius 


of Ore-Hely Inch. 


tws 
att $38 ———— 
LVS LEE 
BEAN SSL 
BSNS 
Sass S&e 2 
| Sy RY 
Set : 
HBED LN be) 
Wei N 
SESE C SS 
t= | Bere gS g 
3 =e Ws sary 
3 | Lxoting Gut-OfF SS Ra Sy L ee 
© Mel of pres arts Bets i fg buf suz 
‘| Se SINS Oud 
: BEES ESE S +p — 
ASSES eS es vy g 
2 RSS PS 3 3 “a 
S Tale dae shee 
” —- LTS 
: emer ea 
$ A Shed No 56 : 
; 
sg recess 654° for aero) 
a g see sheet No. $6 
8 Prcess for Gate fastenings 
+| | 61180" 
y 
at i x > a 8 tyre Io oe 
US N ne % 
4 v iy G 8 Foundelian ol Suite way 
! I 1 = Ps rin OF. “Scalel=8: 
ale!" 
eS (e Uteeridle f ! S 
wR - 266~ - 
s }|% | : WS ie 23°76" ated bs zit 0-6 
g Yl |  &lcs 4 
ARE if FIs rallies | GS 
> Sis 8 ib |e & En ; ee <I ¥ 
aS e is js &8 4 S » 8 ty tS 
Ss ares & i jg 2% 3 © we 8 s aS 
=| & ps Sis 8 8 8 ts 
if| § ; ee = 3 al & 
= X a > 
NY g b Nes Ki i Mi f50068 
&e g4/e 3 Us S x 2nd bl Pavin 
x voor ah tor 5 i ] i 
N pj ,4 eb | 1 ney. 3 ‘ 1 ! 7 
mate y! = 
= x =| 8 NS Nes « /0:0 te way = ¥€ 
Ry SR | Mat} Sy ay SECTION OD. 
y 5 5 i ¥ i 4 & Scole/t gs 
g | 8 \ Sy iH s a8 ot 
$ 8 Rs can 3 # Q 
S : s RY $ iy fs 
L ea = & gs x % 
Sui a ¥ Bt 2 
4 . > > & 4 = a 
eee Tt eel 
x! ig “$e ety & 
t ey “> ae ay SES: i 
a ———— os a a a it 
‘ 4 NES fe ‘Es * 
: % & H \ att te ty 
Aa by : r Sy N 
By St y 
a ‘ \ 3 
‘ } ie & 
Shy A re) ee t 
$ ax 
ea 
a LAYOU 
2 = Scale (+40. 


The sections dr On-O6-b br bythe Ca Cy bay = 6 C20 804 O09 Goats Cable 


Tirwed without interruption until the secten’s completed. 
Tre is be. hi vided for the gale-openings shenn on this sheet thrre 
Ele Lo 


oerating machinery. The gates are to be 
by bord wnder ahead of sleet and are to be up to the 5: 





practice of manufacturers of recognized stonding 
The boses of Structures shew on the plans ore approximate only and 












may be ordered by the Engineer fo be placed af any eration or of any 
dimensian necessary to gire a proper foundation. 


£) $0068 





lanl Ha 
(8 They for farm see cere) Bk 


com 












2" v= 


Sécrion C-C. 
Scale / 8° 


L683 


er" 


“90% 


L043 


Secrion EE. 


cafe /= 8 





FORMS FOR NEV-WAYS. 
Seole />/: 












Lages of Sips of trey 
7 be rounded 10.2 2 


fafa rat shawn 





= 8 Wey, For form see Beas 


Meys at younts of wins Walls 
tobe placed as 17 


Contract No. 62. 


Section lO 


Erie Canal 


Between west !'ne of Mon: oe Cru 


DETAILS OF WASTE WEIR 


y and Eagie Ha: oor 


EAST 


OF 


EAGLE HARBOR, STA.4894+85 4593+90 


Sca!=s as indicated 


Examined and approred 


Then 7 1910 





~ nol AR 


poate bngimees 





MEDINA WEIR AND WASTE GATE 


The Medina Waste Gate and Weir is located in Medina on the south side of 
the canal. Water discharged from the gates flows eastward through an abandoned 
water control structure into Oak Orchard Creek and eventually feeds a power 


generation facility. 


The weir extends to the east of the waste gates for 150 feet, and abuts the 
southern side of the Medina Trough. The weir extends approximately 20 feet above 


bedrock. 


Looking West, Medina Harbor in back- 
ground. Note vegetation on weir. 
Medina Waste Gate and Weir 


Looking East, Niagara Mohawk Waste Gates 
at right, Medina Trough (Culvert 99, 
Medina Aqueduct) in background. Medina Weir 


id 
AL 


.Y 


Canal or North Side 
Medina Weir and Waste Gate 
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The waste gate is 18 1/2 feet high and 45 feet long with six sluice gates. 
Gate #1 was closed and inoperative, and gates #3, 4, and 5 leaked a considerable 
amount of water when closed. A horizontal construction joint approximately 9 
feet from the bottom had deteriorated to the point where water was leaking through 
it. Three sections of the membrane wall contained vertical cracks extending from 
the top down to the construction joint and completely through the wall. All 
buttresses, except the center one, have cracks from their outside edges extending 
downward in a diagonal direction to the construction joint of the membrane wall. 


Vegetation was growing from these joints and cracks. 


Cores taken from the membrane walls indicated deterioration from 2 to 6 


inches in depth. Two cores taken in the buttresses showed deterioration to 6 


inches in depth. In areas where sounding was possible, deterioration was 


detected on approximately 30% of the membrane wall and buttresses. 


Leakage Through Closed Gates, Note 
horizontal joint and vertical cracks. 
Medina Waste Gates 


Looking West, Cracks in top of waste gate. 
Medina Weir and Waste Gate 


Canal Side 
Medina Waste Gates 


Note kids at left using top of weir as short cut. 
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Sounding along the bottom of the south side of the weir indicated some 
delaminated areas and the weir exhibited only minor scaling. The top portion 
of the weir, mainly the west half, was serviously deteriorated with numerous cracks 
and chunks of concrete missing. Water was running freely through cracks and the 
construction joint, and brush was growing along the crest. The north side of the 


weir exhibited deep deterioration along its top, but the lower section was in good 


condition. 


CONCLUSION 


Further deterioration and cracks in the membrane wall and buttresses greatly 


reduce the factor of safety used in the design of the waste gate. We therefore 


recommend that all deteriorated concrete be removed to sound material. The 


entire structure should then be encased in new concrete to prevent seepage of 


water through the cracks and stop freeze-thaw deterioration of the existing concrete. 


The top of the weir, especially the west half, should be removed and replaced. 


Any other deteriorated concrete found should be removed until sound concrete is 


reached. The weir should then be encased in new concrete to prevent further 


deterioration. 


West End of Weir, Area of Filled Notches 
Medina Weir 


Looking West Along Crest of Weir 
Medina Weir 
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Location 


Easternmost Buttress, 
West Side, 6' From Wall, 
4' Above Floor 


Center of Easternmost Panel, 
South Side, 5' From Top 


Center of 2nd Panel From 
East, South Side, 
4' From Top 


Center of Westernmost Panel, 
South Side, 5' From Bottom 


2nd Buttress Wall From West, 
West Side, 4' From Wall, 
4' From Bottom 





MEDINA WASTE GATE 


Deteriorated Intentional 


Depth Breaks 


qn At 6" 


INS SEA" 


Recovered 
Depth 


10"' 


Total 
Depth 


10" 


Comments 


Hollow sounding. 


Hollow sounding. 


Hollow sounding. 


Solid sounding. 


* Cored through 
horizontal crack into 
piece of wood. 
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MIDDLEPORT WEIR AND WASTE GATE PASE 114 


This structure is located in Middleport on the south side of the canal. Around 1910, the concrete waste gate was constructed and a 1 foot thick 
It is composed of a 60 foot long stone masonry weir on the east end, a 9 foot concrete wall was placed behind the masonry weir. Some time ago, Canal Maintenance 
wide concrete waste gate in the middle and a 30 foot long, 22 foot high stone Personnel covered the canal side of this structure with a 1/2 inch thickness of 
masonry wall over Culvert 107 on the west end. The stone masonry dates to the shotcrete and repaired the top of the waste gate. A pedestrian bridge over the 
1862 Erie Canal enlargement or earlier. weir was recently constructed. 
Water exiting from the two waste gate openings flows immediately around No shotcrete was placed on the concrete waste gate. Many cracks and some 
a corner and drops 5 feet into a culvert well. From there it passes through the efflorescence were visible on this wall surface and approximately 60% of it 
twin barrels of Culvert 107. sounded delaminated. Core #3, taken near the center of the wall, revealed rubble 
to a depth of 2 inches and cracking to a depth of 10 inches. Cores #1 and 2 were 
taken from the back or canal side of the 3 foot thick membrane wal] and indicated 


deterioration to 6 and 8 inches, respectively. 


Canal Side, Looking East, Note concrete Looking East, Stone Masonry Weir, 
wall behind weir and shotcrete repairs. 1-Foot Thick Concrete Wall on Canal 
Middleport Weir Side of Weir. Middleport Weir 


Looking East, Culvert 107 Entrance under wall 
in foreground, Waste Gate and Weir in back- 
ground, Note new pedestrian bridge over weir. 





The main problem with the waste gate was tne concrete lining the sides of 
the two openings. It was fractured and chunks had washed away. This could 
cause support problems for the metal channels holding the sliding doors in 
place. As it was, the gate control mechanisms worked very hard and the gates 


could not be closed at the time. 


The stone masonry weir was in good condition and had little seepage through 


it. Leakage through the high wall over the Culvert 107 entrance, however, was 
excessive. Measures to stop this flow and repair the Culvert 107 entrance are 


to be started early in 1977. 


Canal or North Side, Note core holes 
#1 (bottom) and #2 (top). 
Middleport Waste Gate 


PAGE 115 


CONCLUSION 


Repair of the waste gate should include patching or replacing the concrete 
lining in the openings which supports the doors. Region Canal Maintenance 
Personnel have scheduled this work to begin early in 1977 in connection with 
Culvert 107 repairs. These repairs should include the removal of all deter- 
jorated concrete, or the complete replacement of this small concrete wall. We 


do not anticipate any other repairs at this time. 


South Side, Note repairs to top of waste 
gate behind branches. Middleport Waste Gate 


Entrance, Creek Cascades Over Dam in 
Foreground, Note leakage from arch stones. 





Scaled 
Depth 


Middle of Waste Gate, 0 
North (Canal) Side, 
6' From Bottom 


Location 


Middle of Waste Gate, 
North (Canal) Side, 
11' From Bottom 


Middle of Waste Gate, 
South Side, 5' From Top 


MIDDLEPORT 


Deteriorated 


Depth 
6'"' 


WASTE GATE 


Intentional 
Breaks 


0 


Recovered 


Depth 
je 


Total 
Depth 


ple 


12%" 


PAGE 116 


Comments 


Sounded solid. 


Sounded hollow. 


Sounded hollow. 
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WATSONS WEIR AND WASTE GATE PAGE 118 


The Watson Waste Gate and Weir is located 2 miles west of Middleport on The buttresses were in much the same condition as the membrane wall. The 
the south side of the canal. The waste gate has two openings and is supported upper parts of the buttresses were in good condition and the lower sections 
by two buttresses. The weir is located to the west of the waste gate. A below the construction joint showed cracking and delaminations. Leakage of water 
construction joint runs horizontally across the entire length of the structure through the construction joint has caused the bottom section of this structure 
8 feet above bedrock. to deteriorate much more rapidly than the top section. Little difference in 
concrete quality was evident between the top and bottom sections on the canal 
The top section of the waste gate, above the construction joint, was sounded side of the structure. 
and few delaminations were detected. This section also exhibited little or no 
cracking and scaling. The bottom portion of the gate sounded delaminated and Much leakage through the construction joint was also occurring along the 
exhibited cracks and scaling over approximately 25% of its area. Deterioration weir, especially at the east end. Delaminations were detected on approx- 
and leakage existed along the construction joint. Core #1 was taken from the imately 30% of the top 3 1/2 feet of the weir. Scaling up to 1 1/2 inches in 
front of the membrane wall below the construction joint. Slight cracking was 


observed to a depth of only 1 1/2 inches. This core had a compressive strength 


of 5815 p.s.i. 


eth. : 


South Side, Note core hole #1 North Side, Note horizontal joint. 
and horizontal joint. Watsons Waste Gate 
Wastsons Waste Gate 


Looking East, East Abutment 
Watsons Weir and Waste Gate 








depth was also present. The bottom section of the weir also exhibited scaling 
over most of its surface. As with the waste gate, this form of deterioration 

was attributed to leakage of water through the construction joint. Soundings 
revealed delaminated areas covering 20% of its surface. Core #2, taken from the 
front of the weir in a scaled area below the construction joint, indicated 
deterioration 5 inches deeper than the 4 inch deep scaling present on the surface. 


Much of the area behind the weir has been backfilled. 


The construction joint also extended through the east abutment. The upper 
section of the wall was in generally good condition with light cracks at the 
top while the lower section exhibited delaminations on approximately 30% of its 
surface. The abutment wingwall was in generally good condition with light cracks 
at the top and bottom, but water was running freely from behind the wingwall. 
Sheetpiling has been driven behind the abutment in an attempt to cut off this 


water. 


Looking West, West Abutment 
Watsons Weir and Waste Gate 
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The west abutment exhibits light cracking and efflorescence over half of 


its surface, but sounding revealed little delamination. 


CONCLUSION 


Although heavy leakage was occurring through the construction joint, this 
structure was basically sound. The construction joint through the waste gate and 
weir should be sealed to prevent further deterioration. The top section and other 
areas of the weir containing deterioration should be removed and a new top and front 
face of the weir bonded to the existing sound concrete. Other deteriorated areas 
of the abutments and waste gate should also be repaired and leakage from behind 


the east abutment should be cut off. 


South Side Leak From Behind East Abutment 
Watsons Weir Watsons Waste Gate 
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WATSONS WASTE GATE AND WEIR 


Deteriorated Intentional Recovered 
Location Depth Breaks Depth Comments 


Waste Gate, South Side, 5 0 2 Solid sounding area. 
Center of East Panel, 
44' From Bottom 


Center of Weir, South Side, 
34' From Bottom 
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GASPORT WEIR AND WASTE GATE 


This structure is located 4 mile east of Gasport on the north 


side of the canal and is also referred to as Maybee's Weir. 


In 1973, the waste gate and weir were rehabilitated under 
Contract M73-6. Both sides of the two weirs were refaced, the waste 
gate was encased in new concrete, the east abutment was rebuilt and 


the two center piers supporting the tow path bridge were recapped. 


Some deterioration in the form of cracking and delaminations 
(30% of surface) existed in the lower sections of the piers. Most 


other areas were still in good condition with few cracks and scaled 


areas, 
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North Side 
Gasport Weir and Waste Gate 





East Half of Weir 
Gasport Weir and Waste Gate 


North Side 
Gasport Waste Gate 
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A new steel grate, tow path bridge has been erected over the 


structure and new gate valve operating mechanisms have been installed. 


One core was obtained from the north face of the east weir 


section, This core had a compressive strength of 4485 p.s.i. 


Conclusion 
This structure is in very good condition and no repairs are 
presently recommended, We believe that this structure serves as a 
good example for future restoration of similar water control structures 


along the canal, 


Looking West, Note repaired west abutment 
and piers. Gasport Weir and Waste Gate 


Canal or South Side 


Looking East, Note repaired east abutment Looking West, Note new facing on both 
Gasport Weir and Waste Gate 


and piers. Gasport Weir and Waste Gate sides of weir. Gasport Weir 








Location 


North Side, East Weir, 
15' From East Pier, 
3' From Bottom 


GASPORT WEIR 


Deteriorated Intentional 


Depth Breaks 


0 0 


Bh GASPoRT WEIR 


Recovered 


Depth 
2 


Total 
Depth 


12" 


Comments 


Recently rebuilt. 
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LOCKPORT WEIR AND WASTE GATE 


The Lockport Waste Gate and Weir is located in the City of Lockport just 
west of Exchange Street on the south side of the canal. This structure is 
composed of a waste gate with three openings, and two sections of weir west of 
the gate. The weir adjacent to the waste gate was built by encasing in concrete 
an old stone masonry weir which was part of the Erie Canal. The weir to the 
west of the concrete and masonry weir is composed of concrete throughout. Another 
stone masonry weir once extended to the east of the waste gate. Its only present 


purpose is to serve as part of the retaining wall along the south side of the 


canal. 


The waste gate contains three membrane walls constructed between old stone 


masonry buttresses. These buttresses have been encased in 10 inches of concrete. 


Looking West,, Note new repairs on west 
half of weir. Lockport Weir 





South Side, Concrete Encased Stone 
Masonry Walls. Lockport Waste Gate 


The center membrane wall had cracks and efflorescence covering approximately 
20% of its front surface. Sounding of the concrete revealed few delaminations. 
The western membrane wall appeared to have serious deterioration in the form of 
cracks and delaminations covering most of its front surface. The eastern membrane 
wall exhibited cracks and efflorescence covering approximately 20% of its surface. 


Little delamination of the surface was detected by sounding. 


Core #1, taken from the center membrane wall, revealed no deterioration and 
had a compressive strength of 6250 p.s.i. Core #3, taken from the western membrane 
wall, showed deterioration to a depth of 13 inches and had a compressive strength 
of 3930 p.s.i. in its lower section. Core #4, taken from the back of the western 


membrane wall, revealed deterioration to a 3 inch depth. 


Looking East, 1975 
Lockport Weir and Waste Gate 


The concrete encasement of the stone buttresses was distressed. The west 
buttress had approximately 8 inch deep deterioration. 4 to 5 feet above the 
foundation and much leakage was apparent through the encasement. The center 
and east buttresses had cracks and efflorescence over 50% of their surfaces. 

The center buttress encasement has split away from the membrane wall and a large 
quantity of water was leaking through this crack. Core #2, taken from the 
center buttress and through the concrete encasement, revealed deterioration of 
the concrete to a depth of 6 inches. Water ran freely from the core hole after 
the core was removed. The sluice gates either could not be completely closed 


or were inoperative. 


The east half of the weir was in very good condition. The surface of the 


concrete is lightly scaled, but no delaminations were detected by sounding. 


Canal or North Side, Note stone masonry 
wall over Culvert 125 at left. 
Lockport Weir 


Canal or North Side, Looking Southwest 
Lockport Waste Gate and Weir 
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During the Winter and Spring of 1976, a 40 foot long deteriorated section 
was removed from the crest of the west half of the weir. Sound concrete was 
encountered at a keyed construction joint approximately 2 feet below the crest 
and a new concrete crest was bonded to the existing concrete. However, isolated 
areas of deteriorated concrete still exist on the weir face below the repair. 
Core #1, taken from the front of the weir in a delaminated area, revealed 


deterioration to a depth of 6 inches. 


Looking East, 1976 Repairs to Weir, 
Note shape of notch on top of weir. 
Lockport Weir 





The old stone masonry weir east of the waste gate was capped with a concrete 
wall when the Barge canal was built. This weir consists of a back wall which 
lines up with the canal retaining wall and a front wall directly over the Culvert 


125 entrance. In between is a 10 foot wide area of earth fill capped with stone 


blocks. 


Recently Canal Maintenance Personnel have replaced the concrete cap of the 
east stone weir in an attempt to stop a large quantity of water which cascades 
out from the front side of the stone blocks and down into the entrance of Culvert 


125. Also, a clay cutoff wall was placed behind the concrete faced, stone block 


masonry retaining wall extending east toward Exchange Street and the wall surfaces 


were patched. However, the leak continued when the canal was refilled. 


Leak Over the Top of Culvert 125 
Lockport Weir 


Looking East, 1976. Note removal of shed 
Over gates, removal of garage on right, 
and leak over Culvert 125 entrance. 
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CONCLUSION 


The concrete encasing the waste gate buttresses was deteriorated in many 
areas. Deep deterioration existed in the west membrane wall and the others 


also have areas of deterioration. 


Future restoration of the waste gate should include removal of the concrete 
encasing the buttresses and removal of all deteriorated concrete in the membrane 


wall. Then the entire waste gate should be encased in concrete. 


Both of the weirs west of the waste gate were in good condition. No 


repairs to either structure are presently anticipated. 


The heavy leak existing over the top of Culvert 125 should be located and 


sealed. 


Culvert 125 Entrance at Lower Left, 18 Mile 


Creek Culvert Exit in Center. (Note missing 
lower left corner of arch.) Lockport Waste Gate 
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LOCKPORT WASTE GATE AND WEIR 


Core Scaled Deteriorated Intentional Recovered Total 


Number Location Depth Depth Breaks Depth Depth Comments 


1 Waste Gate, South Side, 0 0 0 iby V2 Sounded solid, east panel 
Center of Middle Panel, same condition. 
54' Above Floor 


Waste Gate, Center Buttress, 5 5, Sounded hollow, cored into 
East Side, 4%' Above Floor limestone blocks. 


Waste Gate, South Side, Very hollow sounding. 
Center of West Panel, 
5' From Top 


Waste Gate, North (Canal) Sounds solid. 
Side, Center of West Panel, 
5' From Top 


Weir, South Side, Center of At 65" 15 Sounded hollow. 
West Half, 3' From Bottom 
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INTRODUCTION - HOLLEY TROUGH 


The original 1825 Erie Canal circled south around the gorge 
at Holley, The enlarged Erie Canal (1862) was constructed across 
the gorge on a high embankment and only the west branch of the canal 
leading to the Town of Holley was retained, Also, a stone masonry 


waste weir was constructed at the east end of the canal embankment. 


Later, the Buffalo, Lockport and Rochester Electric Railway was 
constructed across the gorge on the south side of the canal embankment. 
This was accomplished by extending the south end of the Sandy Creek 
Culvert (Culvert #65) over 60 feet and widening the canal embankment, 

On the west side of the gorge, the railway bridged over the west 
branch of the old Erie Canal branch into Holley. On the east side 
of the gorge, a large, concrete arch culvert, which still exists, was 
constructed under the railway to pass weir water down into the gorge. 
A short distance downstream of the culvert is a 50 foot waterfall. In 
1976, a local organization appeared to be clearing the base of the canal 
embankment and turning the waterfall area into a small park. 

In 1911, the Barge Canal was constructed in the same location 
as the enlarged Erie. A new waste weir was built at the east end 
of the south trough wall where the old weir existed, At the west 
end of the south trough wall, the Holley Spillway was built to also 
drain off excess canal water and feed it into the now abandoned 
Erie Canal branch into Holley. This spillway was recessed 16 feet 


further back than the south trough wall, Abandonment of the electric 


railway was proceeding at this time, so it did not conflict with 


Barge Canal construction. 


Holley Waterfall Downstream From Holley Weir 
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HOLLEY TROUGH 


At Holley, the Barge Canal crosses a gorge created by the East Branch of 
Sandy Creek (Culvert #65) on a 83 foot high embankment. The 96 foot wide by 
2040 foot long trough on this embankment was constructed under Contract 62 


between 1911 and 1913. 


Originally, the trough floor was designed as a double layer waterproofed 
slab, but this design was modified by Alteration #1 (Nov. 1911) as a result of 
the problems encountered at Bushnell Basin. Also, this alteration nearly doubled 


the original 1100 foot length of the trough. 


On March 30, 1976, the trough was inspected and 4 cores were retrieved from 
the south wall. The center of the trough floor was covered with 6 inches of 
water and the sides were covered with mud up to 1 foot deep which prevented its 


complete inspection. 
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The north trough wall is composed of 40 panels plus the two end splaywalls. 
From east to west, the first 21 panels were in good condition with no detectable 
delaminations. On the 22nd panel, the east half was in good condition whereas the 
west half was 75% delaminated and contained a 3 inch wide by 6 inch deep by 7 foot 
long area of concrete scaling near the bottom of the wall. Between the 23rd and 
40th panels, six panels contained no detectable delaminations, one panel was 50% 
delaminated, eleven contained between 5-20% of their surface area deteriorated 
and the west splaywall was 80% delaminated. Six additional areas of deep concrete 
scaling were seen on three panels. These scaled areas most likely have resulted 


from pockets of honeycombed (lack of consolidation) concrete. 


Looking West from East End North Wall, Looking West from near East End Looking West, West End of North Wall 
Holley Trough Holley Trough Holley Trough 
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The south wall is over 500 feet shorter than the north wall. At the west The eastern third of the south wall (panels #19-30) and the Holley Waste 


end of the south wall is the Holley Spillway and at the east end is the Holley Gate and Weir were constructed with concrete containing crushed Medina sandstone 
Weir. East of the weir, the south side of the trough has a concrete slab lining coarse aggregate. These concrete areas generally appeared to be in poor condition. 
the inside slope. Although panel #19 contained no detectable delaminations, panels #20-30 contained 
major deterioration ranging from extensive delaminations to the top third of the 
In 1919, under Contract 200, the top of the Holley Spillway was raised 3 wall falling into the canal. Some of these panels were too dangerous to walk 


feet with concrete to eliminate any water from flowing into the abandoned Erie under as the walls had cracked horizontally 3-6 feet below the top and moved 


Canal channel. This top 3 feet is now 100% delaminated while the spillway wall inward about 1 foot. Depressions up to 3 feet deep existed in the embankment 


underneath is still in relatively good condition. directly behind the wall. Previous concrete repairs and sections of the wall 
have fallen into the canal and other pieces were now loose and ready to fall. 
Perpendicular to the spillway is a corner wall which contained severe 
deterioration on the first 4 feet next to the spillway. The next 10 feet was 
estimated to be only 10% delaminated while the front of the corner wall (facing 


the canal, panel #1) contained no delaminations. 


Of the Ist 18 panels of the south wall (from west to east), 8 contained no 


detectable delaminations, 5 were 30-50% delaminated, and 5 were 5-20% delaminated. 


East End of South Wall East End of South Wall Looking East, East End of South Wall 
Holley Trough Top of Wall Falling Into Canal Note depressions behind wall 
Holley Trough Holley Trough 
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East of panel #30 is the Holley Waste Gate and Weir. East of the weir, the Core #3 and 4 were taken approximately 700 feet and 500 feet west of the 
south slope was lined with a 12 inch thick concrete slab for 450 feet. The slab waste gate from gravel aggregate wall panels. These cores contained deterioration 


appeared to be in fair condition with open cracks and joints. only 5-6 inches deep. Core #4 had a compressive strength of 6265 p.s.i. 


The 4 cores were all obtained from the south wall; 2 from gravel aggregate CONCLUSION 
wall panels and 2 from Medina sandstone aggregate wall panels. 
Generally, the north wall and the western two-thirds of the south wall 
Cores #1 and 2 were taken approximately 120 feet and 250 feet west of the were in good condition and contained only localized deterioration. The eastern 
waste gate from sandstone aggregate wall panels. Both cores contained deterioration third of the south wall contained wall areas of very extensive deterioration 
20 inches deep. Although it contained 1 or 2 small fractures, the best section and repairs are needed. 


of Core #1 had a compressive strength of only 1680 p.s.i. 


South Wall, Two Types of Aggregates West Half of South Wall, Looking West Holley Spillway at West End of South Wall 
Medina Sandstone on Left, Gravel on Right Holley Trough Note 3 foot cap on top of old spillway 
Holley Trough Holley Trough 
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HOLLEY TROUGH 


Deteriorated 
Depth 
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20" 


6"! 
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Breaks 
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and 16" 


Atli3n 


Recovered Total 
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22" 
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Comments 


Hollow sounding area. 


Hollow sounding area, 


Wall looked good. Some 
deep scaling at top of 
wall, 


Wall looked good. 
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EAGLE HARBOR TROUGH 


Just west of Albion, the Barge Canal is carried across the 60 
foot high embankment over Otter Creek (Culvert #86) in a concrete 
trough. Constructed between 1911 and 1913 under Contract 62, the 


trough is 96 feet wide and 500 feet long. 


The original floor of the trough was designed as a double layer 
waterproofed slab, but this design was modified under Alteration #1 
(Nov. 1911) as a result of the problems encountered at Bushnell 


Basin, 


On April 1, 1976, the trough was inspected, At this time, the 
center of the trough floor was covered with 6 inches of water and 
the sides were covered with mud up to 2 feet deep which prevented 


its complete inspection. 


The majority of both the north and south walls appeared to be 
in good condition with only a few small areas of scaling. However, 
the top 2 feet of the walls did contain some cracks and scaled areas. 
Of the sixteen 30 foot long panels on each wall, only seven panels 
on each wall contained areas of efflorescent covered cracks, When 


tapped with a hammer, however, most of these panels did not sound 


delaminated as the cracks were still very tight. 


On the north wall, 1 of the 2 splaywalls at both ends sounded 


North Wall, Looking East 
Eagle Harbor Trough 


North Wall, Looking West 
Note sheet piling protruding above water. 
Eagle Harbor Trough 
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approximately 40% delaminated. The east corner of the north wall 





also contained a large spall. Deterioration at this location may 








have been initiated by a barge hitting the corner area. 


On the south wall, the surface area of one panel was estimated 











to be 10% delaminated and six others were 5% or less. At the east 





end, the corner splaywall had vertical cracks at the third points 


and the adjacent wall panel had a vertical crack at the center. 






At the west end of the south wall, the first section of splaywall 


: : } South Wall, Looking West 
and the corner splaywall had horizontal cracks at mid-height and Eagle Harbor Trough 


below. A vertical crack, which was about 1/2 inch wide at the bottom, 






existed on the first section of wall and the second panel had a wide 










horizontal crack near the top of the wall which had been patched. 
The third panel had a 3 foot by 1 foot wide spall in the upper left 
corner and all except the first section of splaywall were anchored 


into the embankment. Notches in the wall indicated that timber 





supports or braces had been used to temporarily hold up this section 





of wall while repairs were made. One of these timber supports was 










still intact. Steel rods near the top of the wall now seemed to 


anchor it into the embankment, Also, timbers were buried in the 





mud along the wall and this wall section was out of alignment by over 





South Wall, Looking East 


8 inches, Eagle Harbor Trough 









What was of present concern, however, was a 1 foot wide by 
10 foot long hole which extended under the corner splaywall. In 
front of this splaywall, the trough floor (covered with water) had 
dropped over 2 feet lower than that at the center of the trough. 
Although both ends of the trough had been sheetpiled, no sheetpiling 
was seen behind the walls and there was the possibility that water 
could be leaking under the wall or down through the floor and out 
the embankment. An inspection of the embankment in this area revealed 


no sign of any past or present leakage. 


Since no one knew when or what had actually occurred at Eagle 
Harbor, a search of the old reports was begun. In a 1927 Superin- 


tendent of Public Works Report, the following was found: 


Southwest Corner, Area of 1927 Failure Southwest Corner, 


Eagle Harbor Trough 


sheet piling. 


Break at Eagle Harbor 


"In the afternoon of August 3, 1927, a break occurred 
in the canal bank near Eagle Harbor. At this location the 
canal is carried in a concrete trough resting on a high 
earth fill across a ravine. The nearest guard gates were 
closed as soon as possible, but the water rushed through 
the crevasse and tore out a large section of the bank 
and a considerable portion of the concrete trough. The 
culvert underneath the embankment was soon filled with 
stones, silt and other material to such an extent that the 
flow of water was practically stopped. The canal water formed 
a lake on the south side of the canal about 2% miles long 
and in places was more than 50 feet deep. Because of the 
plugged culvert it was four days before the water in the 
canal was sufficiently lowered so that the bottom was exposed. 
Plans were made for the immediate assembling on the job 
of all available Department personnel and equipment, The 
Highway division placed at our disposal all men and eauipment 
in the vicinity and this help was most valuable and in addition 
contractors' plant was hired. 


Note anchor bolt heads 2 feet 
below top of wall and large hole under corner 
wall, Water covered floor drops 2 feet by 


Looking East along South Wall from West End 
Note inward movement of wall in foreground 





i] 


In order to reach the site of the break it was 
necessary to build a bridge across a nearby spillway for 
trucks and equipment. To give a means of access for 
trucks, pile drivers and other equipment to the canal 
bed, an inclined timber trestle was built from the 
canal bank down to the trough. Several timber turnouts 
for trucks were built. To restore the earth embankment 
lying back of the side wall and to fill up the hole 
beneath the floor of the trough, required the replacement 
of approximately 25,000 cubic yards of material, which 
was entirely placed within nine working days. 


To hold the new bank, two parallel rows of steel sheet 
piling were driven through the new fill and continued well 
into the stable banks on each side, Cut-off walls of steel 
sheet piling were also driven across the canal bed at both 
ends of the concrete trough in order to prevent future 
undermining. The concrete side wall had not gone out and 
this was shored up by heavy timbering. The hole in the 
bottom of the canal was sealed with a clay puddle, 


During the repair work persistent efforts were made 
to open the culvert under the canal by the use of explosives, 
excavators, drag lines, etc., but the culvert still remained 
plugged after the work was completed and water turned back 
into the canal. 


The canal was refilled and the first boat passed over the 
break at 3:30 A.M., August 22nd. This was a difficult repair 
job and was carried out most efficiently and in the shortest 
possible time. Work was carried on night and day and the 


Department organization functioned especially well. Competent 
observers on first seeing the break said it could not possibly 


be repaired in less than six weeks' time, but it was actually 
done in less than half that time." 


Also, in the 1928 Report, the following additional information 
was found: 


"The temporary repairs made to restore navigation following 
the break at Eagle Harbor last year included diagonal braces 
in front of the trough walls. These braces obstructed 
navigation in the south half of the channel. During the 
period when the Sixty-Mile Level was unwatered for the 
annual spring inspection and cleaning of the prism, the 
wall was underpinned by placing steel beams supported on 
timber piles and the diagonal braces were removed. my 
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Since no mention was made of the anchoring system, this work 
must have been done later. The anchor rods were located about 2 feet 
below the tops of the wall and were undoubtedly attached to the 
sheetpiling driven behind the walls in the embankment. Presently, 
however, the ends of some of the anchor rods have rusted so seriously 


that the anchor rod heads have fallen off. 


During the week of April 19, 1976, the hole under the corner 


splaywall was filled with concrete by Canal Maintenance Forces. 


On April 29, 1976, two cores were taken from south wall 
panels that sounded solid, but contained efflorescent covered cracks. 
Core #1, from the 6th, and Core #2 from the 4th wall panel from the 
west corner splaywall, both contained very tight cracks up to 1 foot 


deep into the wall. 


CONCLUSION 
The Eagle Harbor Trough still is in good condition, except for 
the area that failed in 1927. As the anchor rod heads fall off, 
this short section of wall could start moving inward due to soil 
pressure behind the wall and the presence of more voids underneath 
or an unstable foundation. This area needs watching and possible 


repairs, 
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EAGLE HARBOR TROUGH 


Core Deteriorated Intentional Recovered Total 
Number Location Depth Breaks Depth Depth Comments 


1 South Wall, Middle of 6" 0 P5™ 15 Small cracks covered with 
6th Panel From West End, efflorescence, solid 
4' Above Ground sounding area. 


South Wall, 4th Panel At 16" Jale sh Paleae Small cracks covered with 
From West End, 10' From efflorescence, solid 
East End of Panel, 4' sounding area. 

Above Ground 
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The Medina High Wall forms the majority of the north side of 


the trough at Medina. It extends from the Medina Aqueduct (Culvert 


99) westward 1614 feet along the Oak Orchard Creek Gorge. Wall 


height varies from 25 to 35 feet and it is composed of massive 


concrete monoliths 21 to 28 feet wide at the bottom which taper up 


toward the top. The top of the north wall widens out to form the 


towpath roadway. All monoliths are keyed into bedrock. 


On the south side, a 260 foot long section of the high wall 


exists between Culvert 99 on the east end and the Medina Waste 


Weir at the west end, 


Looking East Across Oak Orchard Creek Gorge 
North Wall of Medina Trough and Culvert 99 
exit on right. Oak Orchard Creek Waterfall 
at left center. 


P 
MEDINA TROUGH AGE 147 


Between the trough walls, the canal has been backfilled with 


stone rubble to within 14 feet of the wall top. 


East of Culvert 99 and west of Oak Orchard Creek Gorge, the 
canal is confined by concrete retaining walls, and these walls have 
wide earth fill areas behind them. No attempt was made to inspect 
these walls other than to note that they appeared to be in the same 


general condition as the inside faces of the trough walls. 


Looking West Along North Trough Wall North Side of Trough Wall West of Culvert 99 
Culvert 99 Exit at bottom left and Medina Surface cracked and stained. West of this 


Falls at right. 


area, the north wall is mostly obscured by 
trees and underbrush. 





Culvert 99 Entrance at bottom of wall. Surface 
cracked and stained, 


The north face of the north high wall was sounded along the 
bottom, but only small areas of deterioration were found. One small 
leak was also found at a construction joint near the center of the 
north wall, Most of the deterioration on the outside faces of both 
high walls consisted of surface scaling. The concrete towpath 
roadway and the railing on top of the north wall were in generally 


good condition. 


The inside wall faces also appeared in good condition, but nearly 
all wall panels had 1 or more long, narrow areas of up to 1 foot deep 
scaling. These areas followed horizontal construction joints or 
cold construction joint lines on the walls. Due to the generally 


sound appearance and massiveness of the high walls, no cores were 


Looking West Along South Trough Wall 


South Face of Trough North Wall 
Horizontal deep scale areas and joint lines 
along wall. Medina Harbor at left. Medina 
Gorge beyond wall on right. 


PAGE 148 


CONCLUSION 
Except for pockets of scaling on the insides of the trough 
walls and surface scaling on the outsides, the walls appeared to be 
in good condition, No repairs other than to possibly small areas 
of deterioration are anticipated, However, most wall surface areas 
could use a durable cosmetic treatment to eliminate the unsightly 


scalings. 


Or Th aklZ 


Looking East From Medina Harbor 
Medina Weir and Waste Gate on right. Note 
deep scale areas along both walls. 
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INTRODUCTION - LOCKS AT LOCKPORT 


LOCKS AT LOCKPORT 
Prior to construction of the Barge Canal, two flights of locks, 
each consisting of 5 locks, existed at Lockport. Under Contract 67 
(1910 - 1913), the south flight was removed and Locks 34 and 35 were 
were constructed in tandem, Lock 34 has a lift of 24.6 feet and 


Lock 35 has a lift of 24.5 feet (total lift is 49.1 feet). Both 


locks rest on bedrock in a narrow excavated gorge. 


Due to verbal reports of the rock gorge slowly moving back 
together and causing cracks and lock floor buckling, an inspection 
was made on April 1, 1976. At this time, the floor of Lock 35 
was nearly free of ice and water as it drains into Lock 34. Unless 
pumped out, the floor of Lock 34 can not be inspected as it is always 


covered with a few feet of water. 


The floor of Lock 35 appeared to have buckled from extreme 
pressures, Concrete slabs were cracked and tilted throughout. Some 
slabs were nearly 2 feet above others and numerous 1 foot deep holes 
existed. Also, it appeared that some damage had been caused by 
extreme turbulence on the lock floor. At a few of the port openings, 
8 foot square concrete pads had been placed in the concrete floor, 
According to Region personnel, the floor of Lock 34 is similar to 


Lock 35, 
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Inspection of Contract 67 plans revealed that the original design 
of the lock floor was for 8 foot wide by 10 foot long by 2 foot thick 
concrete pads or aprons to be placed at the exit of each port. However, 


if the bedrock was "soft", the contractor was to extend the aprons as 


directed by the State Engineer. 


According to a note on Alteration #2 (March 1913) plans, the 
contractor placed a 2 foot thick concrete floor throughout Lock 35. This 
brought the lock floor to elevation 525.0 or approximately 1.5 feet 


below the port openings. 


Soon after completion of Contract 67, cracks and other deterioration 
began in the Lock 35 upper gate area, By 1917, major repairs were 
needed and contract plans were completed. Possibly as a result of 
indecision as to what was causing the problems and the proper corrective 


action, these plans were twice revised, Finally, on November 15, 1919, 


Contract 152 was awarded and all work was completed by May 10, 1920. 


The 1920 State Engineer's Report contained the following description 


of this problem: 


"Since first being in use, the upper end of the tandem 
locks at Lockport had shown some deterioration, evidently 
due to the action of water in the vertical drop through the 
feed culvert back of the upper valves, In order to prevent 
a possible failure during the navigation season, the upper 


breast wall and about 200 feet of the lock walls were 
removed and rebuilt of heavier section and the drop in 


the feed culvert was placed in front of the valves," 





Soon afterwards, additional cracks and problems developed in 
the locks. In 1925, survey stations were set along both locks 
and at 5 foot height intervals on the walls, The distance between 
the vertical lock walls was then accurately measured at over 100 


points, 


The average distance between the Lock 35 walls was found to be 
44.5 feet. As the lock walls were originally constructed 45.0 feet 
apart, this meant the walls were now 0.5 foot closer together. Between 
1925 and 1969 (latest data), the walls moved together another 0.3 


foot for a total of 0.8 foot. 


Lock 34 differs from Lock 35 in that the eastern end is not in 
a rock cut, The western end of Lock 34 was found to be approximately 


0.4 foot less in width than originally constructed whereas the eastern 


end was only 0.15 foot less. Between 1925 and 1948 (latest data), 


the western end moved an additional 0.15 foot while the eastern end 


moved only 0.05 foot. 


This phenomenon of rock cut walls moving closer together has 
only recently been completely understood. Basically, the deep rock 
cut provides a place where built-up stress within the rock can be 
relieved. The most relief or movement occurs soon after the cut 


is made, but it continues at a decreasing rate indefinitely. 
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Since 1920, periodic repairs have been made to the lock sills 


and other areas as cracks and other problems developed, 


Lock 35 is the only lock with a double set of doors and no 
buffer beam to prevent Canal traffic from damaging the doors. (Buffer 
beams are no longer used.) The apparent reason for this is a fluctuating 
water level, East of Lock 35, the canal water level is controlled 
by man and only small variations are possible, West of Lock 35, 
the water level is primarily controlled by the height of the Niagara 
River which is fed from Lake Erie. Past history indicated wide 
fluctuations in the Niagara River due to unusual weather conditions, 
Strong easterly winds blowing across Lake Erie push the lake water 
westward and cause the Niagara River to drop. (The 1933 State 
Engineer's Report stated that Niagara Falls actually stopped flowing 
on November 5 due to these unusual winds.) If west winds cause 
the water to rise, the Pendleton Guard Gate is lowered to protect 


the Locks at Lockport. 


A low water level would allow some early 1900 type barges 
to pass underneath a buffer beam and hit the lock doors. By con- 
structing a set of outer doors, the inner doors would always be 
protected, By making the outer doors watertight, they could also 


serve other functions. 
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During our initial inspection on February 18, 1976, the walls 
of Locks 35 and 34 in Lockport appeared in much better condition 
than those previously evaluated at Locks 33 and 32 in Rochester. 
As the Lock 34 walls contained only a few small, isolated scaled 
areas and were obviously still in good condition, no plans were 
made for any further evaluation of this lock, Lock 35, however, 


did contain areas of deep deterioration, 


Although the floors of both locks have buckled as previously 
noted, the concrete slabs present no hazard as long as they do 


not protrude high enough to be struck by canal traffic. 


H 
Ly 
~l 


South Wall of Lock 34 Lock 34 - Looking West North Wall of Lock 
Lock 35 doors in background 





The deterioration on the Lock 35 walls appeared to be 
concentrated in isolated sections, On the south wall, the majority 
of the deterioration was on the 2 wall panels at the west end of 
the lock. This section was rebuilt in 1920 under Contract 152. 
Another area of deep scaling had occurred near the bottom at the 
east end, where the wall is recessed to receive the opened lock 
door. The remainder of the south lock wall contained only a few 
scattered scaled areas, These areas of deterioration were in the 
vicinity of either cold or lift joints on the concrete walls. 


Looking West - Lock 35 Buckled Floor 


On the north lock wall, the western half contained the most 


deterioration, It was difficult to distinguish a difference between 


South Lock Wall - Lock 35, Looking West West End of South Lock Wall - Lock 35 


s 1 - ki € 
we sticaghe cia oe nm TAS Deteriorated areas were rebuilt in 1920 


Note lack of extensive deterioration Note deterioration at west end and buckled floor. 





the 3 wall panels at the west end that were rebuilt in 1920 
and the adjacent original 1912 section, The east half of the 
north wall contained only a few scattered scaled areas, and 
all of these deteriorated areas followed joint lines on the 


concrete walls, 


Between the 2 sets of upper lock doors, the concrete walls 
have scaled over most of their surface area, These walls were 
also rebuilt in 1920. Some recent repairs have been made along 


the top of these walls, 
West End of North Wall - Lock 35 
Block 68 located in center of photo. Note 
cracks and repair failures, This area was 
rebuilt in 1920, 


North Wall Between Upper Lock Doors South Wall Between Upper Lock Doors North Wall - Lock 35 
Note change in surface deterioration halfway along wall 
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The remains of grout or shotcrete repairs can still be seen 
clinging to some of the deeper scaled areas next to and on 
block #68 at the western end of the north lock wall. These 
repairs may have been made under Contract 152 (Alteration #1) 
in 1920, but they most likely are of a more recent vintage. 
Since 1920, repairs have also been made on the concrete sills 


at both ends of the lock by Canal Maintenance Personnel, 


On September 22, 1976, five cores were obtained from the 


western end of Lock 35 where the majority of the deterioration 
West Sill of Lock 35 


existed. Core #3 was taken from the concrete sill below the Note core hole at left center (upper hole 
is drain) and leak through lock wall at 


recently repaired top. This 1920 rebuilt area contained deteri- right, 


oration 11 inches deep and the bottom section of the core had 


a compressive strength of 5915 p.s.i. 


a Tan py 


On the south lock wall, Core #4, from the 1920 rebuilt area, 
contained deterioration 14 inches deep, with the outermost 7 inches 
previously scaled away, Core #5, from a typical 1912 concrete wall 
area, contained deterioration 8 inches deep. Since both the rebuilt 
(1920) and the original wall areas contain concrete with gravel 
aggregate, the difference in deterioration is probably due to slight 


changes in the concrete mixture and/or construction procedures. 


Sill at West End of Lock 34 
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On the north lock wall, Core #1 was taken in the upper west 
corner just above the high water level mark. This 1920 rebuilt 
area contained deterioration only 3 inches deep, Core #2, 27% 
inches long, was taken in a 6 inch deep scaled area where the 
surrounding concrete contained partially missing repair patches. 
This core was obtained along either a horizontal cold joint or 
erack, which had filled in with mineral deposits. The last 
6 inch section of this core was limestone block, (Limestone 


blocks from the previous Erie Canal lock walls were probably used 
she 


Block 68 - Lock 35 
Area of Core #2. Note core hole, 


as fillers for the new Barge Canal concrete lock walls). 


The area represented by Core #2 was block #68, supposedly 
rebuilt in 1920 under Contract 152 (Alteration #1). However, 
other rebuilt areas contained gravel coarse aggregate concrete 
while Core #2 contained concrete with crushed limestone coarse 
aggregate. This may indicate that block #68 was not rebuilt 
as shown on the contract plans, but only repaired. Therefore, 


Core #2 probably represents the original 1912 construction. 


Although no additional cores were taken from the north lock 
wall, the west half (except for the 1920 rebuilt west corner) 
appeared to contain concrete with crushed stone aggregate. The 


concrete performance contrast between the gravel aggregate concrete 


used in the east half and the crushed stone aggregate used in the OlACENCaTEMiddleno€ Hoc S5ENorchaWwall 


Crushed limestone aggregate concrete on left. Gravel 


west half was very apparent at the vertical joint betwee or 
Ye : alk m. POrt aggregate on right. 


holes #4 and 5 (from eastern end of lock). 





Conclusion 

The reason for the apparent differences in deterioration 
within Lock 35 and between Lock 35 and Lock 34 is not presently 
known, However, Lock 34 is still in relatively good condition 
and only isolated repairs are needed. Lock 35 contains isolated 
areas of deep scaling and delaminations. The majority of the 
deterioration is presently contained within 15 inches of the original 
surface, Due to the thickness of the massive lock walls, this 
noted deterioration is a surface condition which detracts only 


from the aesthetic value of the structure, Areas of deeper 


deterioration exist in the area of block #68 and in other small 
isolated areas which can only be located as future repairs are 
made, Open vertical joints in the lock walls should also be 


sealed to prevent leakage into and out of the lock, 


East End of Lock 34 and Erie Lock 67 
Note wood floor under stone block lock 


Buckled Floor of Lock 35 
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Note scaling at right of southeast door 


and broken floor slabs, 


Looking East - Lock 35 Entrance 
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LOCK 35 


Scaled Deteriorated Intentional Recovered Total 


Location Depth Depth Breaks Depth Depth Comments 


North Side, 15' From West 10M Si 0 1 12u Taken at water line, 
Gate, 4' From Top typical scaling along top. 


North Side, 58' From West A Zia 335" Deep scaling in this area, 

Gate, 25' From Top drilled along horizontal 
joint and 6" into lime- 
stone block. 


West Sill, 15' From North Ate 
Side, 14' Below Top of Sill 


South Side, 35' From West AEM Deep scaling up to 12". 
Gate, 20' Below Top 


South Side, 102' From West On Area typical of 75% of 
End, 25' Below Top lock wall. 
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The sections in south wall at bridge abutment shall be constructed, one at a time, each section to be completed Rear Elevation of South Wall 
and the concrete well set before the undercut is begun for the next section. 
Rock faces against which masonry is to rest are to be channeled unless otherwise directed by the State Engineer in writing. 
If the rock is soft the contractor shall extend the floor aprons in front of the ports to:the amount directed by the Sate Engineer In writing. 
Where springs or leakage is encountered additional drains Gre to be put in where directed by the Engineer. 
Figures enclosed thus &5 ore index numbers indicating sections. sey ee 

i 0, 21,46 and 47 shal! iIt as monoliths and work onee in thereon continued ~ 
wir teeny sect Miaicotion in Seererataias section 19 within limits Xi Xz Xs and X« from El. 506.0 te EL S60 shel be built os 


a monolith in same manner. 
"T+, All stations shown on this plan are center line stations. 


“ Aegan, 
The west wing of the existing south abutment of bridge projects from the end of the main abutment over the site of the south wall of lock*34; 
Wiad ‘This wing wall shall be connected with the new masonry as the Engineer shall direct or it moy be partially or entirely reconstructed if jnthe opinion of the Engineer 


7 ae Rene 


All masonry shown on this sheet shall be second-class concrete 
For directions relating to modification of foundations see sheet © 17 

All cross walls shall be well keyed into main walls by vertical keywoys. 
Top of lock walls to be crowned gy. 

Top edges of all walls ere tole rounded {po radius of 2° unless otherwise shown 


Details and location of Electric Wire Conduits will be furnished later 
Sta. 5874 +87 (the east end of middle thrust vest) shall be fiv2d at 30-0" west from the intersection of the west 
railing of the Pine St Bridge with the center line of lock. The center line stations shall be run out from this point. 






it shall be necessary to do so, 
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Contract No. 67. 


Erie Canal 


Section 10 


Locks and Canal at Lockport. 


PLAN & ELEVATIONS OF LOCK 34 


Scale: 16 feet to the inch 


Ba wee 


Q—= 6-510 


Bramined and appre id 


_ A (3 Laudnds~ 


Byscun! pysuty Star. ™ngineen 
Pod 23 ire I 






\ banning 


For enlorged view of stair 
ond reinforcemest se cist) 


Def bers 0.56 net section 50 
long spo. 3°O'cic and 6 perp. caf 
from soffit 


2 Def. bers under eoch paropet ot 
E50 ne! section 156 fog 

spa B'tloc. ond 4°perpendkeuderii 
from soffit and out side face named 
Det bors O56"net section 6:0" 
long Spa:as shorn on sh N&2y 





















Lodéer in, manhole 
for detol see chect No27 
aa 


Recess for temporary plotform 
See detail on sh, 2F 


if 
Lined with cast |ton. See SRN 


eee 
ie 





‘Above £15450 dowel facing to 
rock with OS6"net sec. def bars 
set not less than 3:0°into sound 
rock and extending to within 3” ( 
of the face of the concrete, spacing 
of bars to be such as to provide ~ 
\ bar for each 9 sq.ft, ——— 
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itm ge opiacn of the Engineer fhe rock is ‘ | Uned with cst Iron at the 

toosaH to withetond the discharge from i See Sh ; 

Tre cowatse fcr not less then ZO" “shall floor Section H-H. rod Prone ote 

thick os shown, shell be constructed ove the are beldrean the pect ond miter site, 1 90 rf c 

between the byttresees 1 ordered by the. Engines. ; SG 

Section 60 + isting Lock N° 68 
12-6 04 - bs a = Limits of excavation aed 
4 concrete shall be modified 

io the neighborhood of the 
Fine St Bridge abvtment as 
directed 



















































tinforcement some as In PAGE 164 


In case conditions met with during construction 
show that a modification, either as increase or de- 
crease. of reinforcing and anchor bars, shown on the 
plans either in number or location, such modification 
shal! be made as directed This applies to al! 
struciures on this contract. All work connected 
therewith shall be paid for at corresponding 
contract prices. 
Lined with Cost iron 

See sheer N° 3/ 


All masonry shown on this sheet shall be second-closs 
concrete. 

The bases of an 
portion of structures shown on any of the plans 
of this contract shall be considered as approzimate 
only, and moy be ordered by the State Engineer in 
writing to be at any elevation and of any ddmension 
necessary fo @ive o proper foundation, and the 
outlines of the structures themselves shall be similarly 
modified as necessary or a5 directed in order to suit 
actual conditions found at time of construction 
All work connected therewith shal! be pal for ot 
contract prices 
eas Structures shall rest upon the natural rock surface if 
it be suitable, or unless otherwise shown or directed. 
Full outlines show the probable minimum section. Dotted 
outlines show the estimated maximum section 











vert lined with Cost 
paci litradlet h Cost Rock foces against which masonry is to rest shall 


for celoil. See Sh.negicnanneled unless otherwise cwected by the State 
~ gin 





During loying ond until concrete has set, a \° hose 
must be kept running full into each vertical droin 
So as to wash away any leahage of grout. 






For additionol notes see lock drawing, Sheet N? /6 


"2 For additional sections showing power culvert 


















Chonneling 


For detat! of drop in culverts 
See sheet NA St 


= Jef bars L56” net section 
Sw diteg ta ih Sachets 
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Not less th ‘Ointosclid rock — 
ess than 2’O%intosolid roc! Section ATA 


Mode By HOwmedi. 


Troced By iv ; 
Checked 012 fli - 
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mati secs Contract No. 57. 


———— _ See Sheet No. 
a Omit bortom Step on back of walls where the height 
is less than the width. 


Top of Lock walls to be crowned % 


A dimension enclosed thus(s'0°) shows the minimum 
Existing 270 bay 
sting: Lochs, Ni ‘allowable thickness of concrete at the point indicated. 












=I Location and details of Electric Wire Conduit 
not shown and will be furnished 


See also detai/ of Pull Box sh 32 








Def bors 156” netsection 120 long in 
rou chomoer wal Seche 6 nu 

ee note opposite side ot sec 
Concerning spacing ® Setting of bars. 










Erie Canal Section 10 
Locks and Canal a! Lock vort 


MASONRY CROSS SECTIONS OF LOCK 34~ 
Scale |6 feet to the inch 
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, 27 : 
LOTS Ect neh 

Spun Beery pee ree 

Kase 2A i970, 
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‘ oe it —— 3779" -- 36:0 = PAGE 165 
San ttl rece wath = 360 ae (et a 2510 —momny 25507 ete 52ST estoy tS! For steel work far gates ana 
% - & Zé te Ladder For detail see sh*2 7 buffer beam see sh*t 52 fod? 





kant H = J - on i - Es7is 3 ree Seaben Posk Ft detail ee th*27 5 
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fetionet "TR evssue Culvert ya3 
location of ex cr ssiq Culvert 3x ei lead earave 
tunng) ae $ iy Aesaho tated 
y g ver culvert 
boo = i as 5 | 4 3 
ose 2 = : ees ee eee | Street coer | Is 
: nia | ee eet er 
~ FS baal ohms Teams S Z 
baw ! tng ee pes pa Lh a, Mn fe 
Scam hes a Evevalion on Center Line sie # \Lined mith Cast free 
Lo ~ Reinforcement in retaining apron per section * os 
Def bars I"'net section 18-0: long, spaced 2-0'ctoc horizontally in 2 rows stosgered:see sec S-S.sh* 20 — Cast Iron Culvert Lining-see detail sh* 31 ” 
| 8:0 « «as shown, to extend not less than 4-0" into solid rock-see sec.S-S,sh*2a For recess around valve seat supports-see she 9 | 
” Paes + engah. —~ 24 bars in each section  7oors—« | 
5 Def bars |5¢"net section 12:0" long under retaining apron, in each | 5 
= = 7 ~/{section of wall, except as shown at manhole and tunne!: Bars to extend not —————_———-» 2 bars~ | lower, ' l = 
| less than 8:0"into solid rock-See Sec.$-8. sh *20- 3 Det bars 12:0" long in each PA s 
§ 
























































‘Stop lon ‘Ne point here Fit O-S¢> = Gage for detail see sh*27 
a sadenelitnic with le Manelitiic with Lock Wal 
well 33 
: RSS GW! drain pips-for detail see she 2.5 
™ For detailed dimensions 3 For detailed dimensions 
of Lock Ends see sh*23 | oP ealnatia raat borheeldcs Yes i of Lock Ends see sh® 22 
- Center Line 
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7 Def. bars in tbrs eee 
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placed ubere directed nat 
ke3s than 8° O'into solid rock: 














7 def. bors in eech “pet section 12'0" long -Bars to extend not less 
me See te 
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| Anchor bars nat sh 











W shaped drain 
for detail see 
B20 
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“Reinteccemant back of gates Gee 6 
Same for north side 
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Lined with 
Cast [ron 
Step rock approximat 


See foundation plan shorn) 
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Rear Elevation of South Wal! 
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fom “eae 
A\l| masonry shown on this sheet shall be second-class concrete. CORE LOCATIONS Whenever reinforcement is indicated back of snubbing 
Top edges of all wolls are to be roded to a radius of 2° unless otherwise shown posts, it shall consist of 2 def. bars 0.56"net section o~ 
All cross walls shall be well keyed into main walls by vertical keyways fenon tort ot R Re sane Contract No. 6 (fe. 
Top of lock walls to be crowned 6° snubbing posts as shown. s . X 
For directions relating to modification of foundations see sheet #20 Details and location of Electric Wire Conduits Erie Canal Section 10 
Figures enclosed thus 7s)are index numbers indicating sections. will be furnished later Locks and Cana! at Lockport 
The uppermost six feet of sections No. 46,47, 72,73,74 and 75 shal! be built as monoliths and work once begun 
thereon shall be continued without interruption until the section is completed. PLAN & ELEVATIONS OF LOCK 35 
Rock faces against which masonry is to rest are to he channeled unless otherwise directed by the State Engineer in writing. Scale /6 feet te the incr 
If the rock is soft the contractor shal! extend the floor aprons at the ports to the amount directed by the State Engineer in writing Sale le 
MADE BYer/ outa f Where springs or leakage is encountered additional drains are to be put in where directed by the Engineer il SL a } 
ae pipe Le) All stations shown on this plan are center line stations. Sr ue Ss a eae 
Ist. CHECK BYRC FORE 23 i910 / 
2nd. CHECK BY’ Cuan, Bo 12-19.5 i 9 
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Det bar ($6741 section (20 long in South 
chomber wall See th W219 
Grilled inte the rock, into which, offer washing 


22.6 178" L 
pheced not lecs than 80 "into solid rect ond 














mortor in the jointatfus point 1s 
not ingood condition, it shall be 
raked out it the Engineer so directs 


ond pointed with /fo, cement mor kts rr, - WE trilied pipe gat 
OUt- off wall to be sel el fers 
than 2-0 inte Seta rock § 
ee bh 206 400> Wot) 


Sustag Lock N27; 


















ee er ee 

Holes shall be Rar 
hays 

the def. bars shall be placed. Bars shall be) 


thorovahly embedded in neat Portland 
cement mortar 


LISD Lock Wt 7, 









Existing Lot W071, 
‘See nore reperairy possible exfenien af the (ber qeror\ 


of D07/r, / 
Mevitrttied we with fees\connecting with Vshepes rerticoy 
aor on pbacholwal/ jote gaskat shall be used | at each joint 
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SECTION R-R 


7 bars Ineech section see 
plen Sh No 19 

4 bors in upper rom spoced 
6-0" cts. and 5-6 from wine.» 

3 bers in lower row spaced 
€0¢ts. and 6-6" from Jomnts. 


Lustre lock N27), 
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be colhed fo prevent 
entrance of cement when 
wing concreta 


Made By Wi ctatt 40 f Chup 6%0f smal! pieces of sfore ; 
Troced By yy gh ine spbtecpine low mit cpen fails Detail of V-shaped brain 
Checked Byt 702 bt Wehguttn Det of: it Betwsen Rock Scole /£/-0" 
2™Checked By u aot ca ett foe of Lock Wall 

. ical/é cd 





Deh bats 156° net section 120 jong set not 
f2, a than 80 mio solid rock see St WENO 
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POPC y fifa blr and the connection we F shaped dans ond fees made 
ee ce el y Si OT ee tyht ayaiath the ‘Ge of| aaa KLEE Hea! constretion. 1 
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| The face of the existing wrt// . 
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Wabuts the ¢ well it the SECTION  S-S q . 
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All masonty shown on this Sheet spall be second-class concrete. 
5 bless 





Top cages of olf walls are to be rovnded to a rods of 


otherwise SPOWT. 
The bases of ony 


portion of structures shownanany of the plans of this contract 
Shall considered as approximate only, and may be ordered by 
the State tngineer in writing to be ot any elevation and of any 
Amenstons necessoty to glvé a proper feundetiot, Fall wriines show fee 
preboble minimum section; Dofred outlines show he exHialed MOXA SCCT/07 
e o/s0 symilar nore on sh */7 x 
0p of Lock Walls to be crowned # 
Fock faces against which masonry 1/5 to rest shell be channeled unless 
otherwise directed by the Siote tngineer 


During toying and vatil concrete hes seta!” hose must be running full 
inte each vertical drain soas to wash away ony /eokoge of grovt. 


for additional notas see sock drawing. Sheet N@1@ 
for add itiona/ sections see Sheet No. 32 


All rock @xcavation faces To be channeled where practicable and /f so directed. 
Location ond dfeils of Electric Wire Conduits 70r own ard 
will be furatshed Serer. 
See o/so nore of ceres! of Pull Bar Sh” 23 
est of aia __, ; 
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afd / 
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Contract No. 67. 


Erie Canal Section lO 
Locks and Canal at Lockport. 


MASONRY CROSS SECIIONS OF LOCK 35 


Scale: |6 feet te the inch 
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SEE CHANGES 
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Contract No. 152 


REBUILOING UPPER END OF LOCK 35. 
Section 10 
PLAN, ELEVATION AND CROSS SEC ‘IONS 
OF PORTION OF LOCK TO BE REBUILT 
Scales as indicated 


Erie Canal 


Examined and approced 
Wi 47917 


Disisian Engineer. 
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Jo 1027 


Begins. 
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Light anes represent outline oprejanr comcrare srrwerare 
Peary hes Peprtsanr out irnes of Pram rarer 
A rock sucloces Oganesr wick comcrare ds tebe phoced shed he tera trom 
~s pose poces, cut firm aurteces end Cleared just bce BOnrere +5 octd At 
coverare +1 plocee jt-ahol/ Se thareughly Cum pasted BGO Be DORE OT wil WE 
rock sur rove 
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3 Under wells, rock surreces s/qping rrore rhea (on 20 shot in general be stomped fre) 
= Provge a concrete lined open drain along back of south wal/ to 
2 
2 connect with 6-arain through wel/ at Sta 5878 +06. Details ro be 
iS Yornished by the Engineer: “ayment tor gran will be mare ar the 
° contract prices for the various hems mvoked. 
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Contract No. 152 


REBUILOING UPPER END OF LOCK 86. 
Erie Canal Section 10 
CROSS SECTIONS SHOWING PRESENT 
AND PROPOSED LOCK MASONRY 


Scale One Inch Equals Ten Feet 
Examined and approved 


PE ee rage m? 


Division Engineer. 
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PUAN of Urrem Eno of Lock No.35 
Stowine Brock No.68 as Increnven To oa Rasunt 
Unoer Contract N° 152 
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l2°= —+4 
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Eno Evgvation 


This section tobe, 


These 3 sections to 
be taken out 5 deep 
and East te tris line 


These 2 sections to 
be removed 397 
New work to be bound to deep and East to 
tats Vine ——__ 
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Joints to be drilled out I R-i9 
depth and Hin widty ond refilled 
by Ure of cement sun 

Tw Joints inside of tunnel te be 
treoted in same manner 


























Front Evevation 


DETALS oF ORI@inAL BLock N* 68 SHowine Proposen REPAIRS 


NoTE: Anchor bolts shall be grouted in holes 
in existing masonry as provided in specificetion No.2i5 
This plan is intended to require and include all work and 
matenal necessary and proper to repair Block N? 68 in 
a substantial and workmanlike manner, satisfactory to 
the Engineer 


Seace ree 


Contract No. 152 


ALTERATICN NO! 
Erie Canal Section IO 
PLAN AND SECTIONS SHOWING 
REPAIRS TO BLOCK NO.68 


Scales as indicated 


Examined and approved z al 


Plowt 4. 1920 LA - 19235 
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Brockville Quarry Wall 


Located at toe of north embankment between 
Brockville Weir and State Route 387 


The wall was inspected in the Winter 1976 when the 
canal was empty. No cores were taken, Quarry 
depth is not known, 


West End of Quarry Wall 
Due to a number of leaks into the quarry, this wall 
was constructed when the Barge Canal was built. 


Center of Quarry Wall 
Although the wall surface contained a number of 
efflorescent covered cracks, the concrete appeared 
to be in generally good condition. 


PAGE 171 








PAGE 172 


INTRODUCTION - CANAL CULVERTS 


Except for the 12.5 mile section between Lock 32 and South 
Greece, construction of the Barge Canal between Fairport and 
Lockport (73.5 miles) included the widening and deepening of the 
enlarged Erie Canal, Throughout most of the remaining 61 mile 
section, the Barge Canal resembles a large ditch slightly elevated 
above the land. One of the main reasons for this type of con- 
struction, as opposed to a ditch depressed into the landscape, is 
the need to maintain the natural drainage patterns of the land, 

A ditch would cut off most of the small streams and deprive down- 
stream areas of water, Also, all these streams feeding into the 
canal with their highly variable flow, would create numerous 
problems in controlling the canal water level. Therefore, nearly 
all the streams in this area pass under the canal in culverts or 
dive culverts (culverts which drop down on one side of the canal, 


pass underneath, and then come up on the other side). 


Of the 97 culverts between Fairport and Lockport, 14 stone 
block arches (limestone) date back to the 1825 and 1862 Erie Canals, 
81 cast-iron-pipes, concrete arches or concrete boxes were installed 


between 1909 and 1917 during Barge Canal construction, and two con- 


crete pipes were placed since 1966, Various extensions were added 


to more than one third of these culverts due to embankment widening, 


highway construction and other reasons, 


STONE BLOCK ARCH CULVERTS 


When the 1825 Erie Canal stone block arch culverts were 
extended for the 1862 Erie Canal, the same type stone was used. 
Therefore, the extensions are no longer detectable. This was 
discovered in 1975 when a stone block arch culvert was partially 
uncovered and the 1825 culvert headwall was found buried in the 
embankment. Records do exist for this construction, but we assume 
that all the stone block arch culverts, except the indistinguish- 


able extensions, date back to the original 1825 Erie Canal, 


Although these arch culverts are over 150 years old, they are 
still in fair to good condition. The major problems noted were 
isolated stone block slippage, fractures, fractures along stone block 


bedding planes and leakage. 


Most of the slippage appears to have occurred long ago, 
possibly soon after construction. Since the stone blocks are 
wedge shaped, they can slip down only a few inches if the joint 
material fails. Fracturing has caused some of the l-foot wide 
by 2-foot deep by 3-foot long stone blocks to partially fall out, 
leaving cavities in the walls or ceiling. Leakage has been 
generally minor, causing discoloration and « £fiviescence, However, 


some locations have water spouting out under pressure. 





High pressure leaks through any culvert are a cause for concern 
as this means there is a direct path between the leak and the canal. 
Any failure of this type could cause immediate serious problems. 
Some very slow leaks, however, have continued since original 
construction and will probably never cause any problems. What 
should be watched is any change in leak size or color and whether 
the water is carrying fine sediment. The slow washing out of 
embankment soil over the years will cause embankment settlement, 


or in the case of an overhead structure, possible sudden collapse. 


Normally, slow leaks cause no problems, except in the case of 
one unique culvert. Culvert #96 is the only one that has a road, 
known as Culvert Road, passing through it. When extended for the 
Barge Canal, this culvert was the only one lengthened with stone 
blocks (Medina sandstone) instead of concrete. The 19-foot wide 
by ll-foot high stone arch culvert has a number of constant drips. 
During the winter months, this dripping causes ice buildup on the 
culvert floor and overhead ice masses. Many attempts have been 
made to try to cut off all leakage,but none have completely 
succeeded. In August of 1976, heavy leaks suddenly occurred 
and a contract to stop all leaks will be completed in the Spring 


oye E/T 
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WIDEWATER CULVERTS 

During culvert inspections in 1975, three cast-iron-pipe 
culverts (#51, 68 and 90) were found to apparently have entrances 
under the only three large widewater areas (Spencerport, Holley 
and Knowlesville) between Rochester and Lockport. All were built 
as part of the Barge Canal to replace existing culverts under 
the enlarged Erie Canal. How a culvert could have an entrance 
under water and not drain any was discovered when Culvert #68 
(the only one not half full of water) was crawled through 
from the exit or north end. The south end, a short distance 
in from the original entrance, contained a wooden plug. Behind 
this plug has to be concrete completely filling the entrance 


area. Thus, all three culverts were plugged prior to flooding 


the widewater areas. 


In the Spring of 1976, an attempt was made to locate the 
entrances of these widewater culverts when the canal was 
drained, but all were found to be buried under ten feet or 


more of mud. The most unusual thing noted at this time was 


that all three wide water area south embankments, except for 


the widewater entrances, were lined with steel sheet piling. 





Partial answers to all this were finally found in two Superin- 


tendent of Public Works Reports. In the 1928 Report, 


"A sloughing of the upper slope of the canal bank 
west of Holley occurred just after the close of 
navigation in 1927. The pool was lowered, 
relieving the pressure against the bank, and 
early this year a line of steel sheet piling 
was driven through the affected area. The bank 
was restored and reinforced with heavy material 
along the outer toe and slope." 

In the 1933 Report, 

"There was no wet spoil area on the Sixty Mile 
Level of the Erie Canal, west of Rochester, 
making it necessary to rehandle all dredged 
material. Studies of the topography indicated 
the possibility of using a basin on the south 
side of the canal, west of Holley, where 18.34 
acres of land lying below the canal were pur- 
chased. Cutting through the canal bank and 


flooding this area has provided a wet spoil of 
225,000 cubic yards capacity." 


What apparently happened at these three widewater areas is 
as follows: 
1. Culverts built to replace old Erie Canal culverts. 
South embankment in area of culverts began to fail. 
Sheet piling driven to hold embankment areas. 
Emhankments continued to slowly fail. 
Low land purchased, culverts plugged, section of 


embankment removed and areas flooded, 


This solved two problems; the failing embankments and the acquisi- 
tion of three needed wet spoil areas. Although Culverts #51 and 
68 have center drains leading to the overhead canal, the three 


culverts presently serve no purpose, 
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BARGE CANAL CULVERTS 


Most of the smaller culverts installed during the building 
of the Barge Canal were cast-iron-pipes encased in one foot of 


concrete. These one inch thick pipes are still in generally 


good condition with only some light internal rust and minor joint 


leakage. 


A few of the cast-iron-pipe culverts also have concrete 
arch extensions even though they have not been lengthened since 
original construction. What happened is that Barge Canal con- 
struction called for lengthening the stone block arch culverts 
under the enlarged Erie Canal with concrete arches. Due to 
joint leakage and failures between these two arch sections, 
the decision was made to remove the stone block arch sections 
and replace them with cast-iron-pipes. Thus, these culverts 


appear to have been extended. 


The rest of the smaller culverts were either concrete arches 
or concrete boxes, but there were also a few large concrete box 
culverts. All the extensions constructed at this time, and later 


extensions, were also made of concrete, 


The largest culvert on the canal system is known as the 
Medina Aqueduct. This 50-foot wide by 17-foot high culvert, 
which carries Oak Orchard Creek under the 30-40 foot high wall 
section at Medina, is a rigid frame, steel arch encased in con- 
crete. It is actually an arch bridge with high side walls for 


carrying water, 





CULVERT PROBLEMS 


Problems associated with the concrete culverts and extensions 
are confined mainly to deterioration caused by the freezing and 
thawing of water in the concrete. Headwall areas have generally 
suffered the most damage, but many are still in fair to good 
condition, Several also have scattered scale areas within the 
culverts where deep depressions exist. Two culverts had holes 
of approximately one square foot in area through the tops of 
the arch where gravel was washing in. Fortunately, these holes 
were near the ends of the culverts and not under the canal, 
Although nearly all the joints in the concrete culverts leak, 
joint deterioration varies from none to extensive in a few 


culverts, 


Overall, most culverts are still in good condition, Although 
repairs are needed in many, the majority of these repairs are 
limited to small areas, The most extensive repairs are needed 
on the few old, stone block arch culverts. General observed 
conditions which hinder the functioning and maintenance of the 
culverts include: 

1. Exit channels were filled (or silted in) which caused 

culverts fo fill up. 
Extensive vegetation was present at entrances and exits 


which hinder any inspection. 


Trees and shrubs growing over entrances and exits 

have tilted headwalls, and roots have forced 

cracks to open further, 

Internal debris has clogged culverts, This has caused 
the water to back up and seek other paths under the canal, 


or blow up into the canal through loose drain covers or 
cracks. 

Rocks and trash have collected in entrance and exit 
wells of dive culverts. 

Culverts with low velocity water have slowly silted 

up over the years, 

Present repair and cleaning is now much more extensive 
than if it had periodically been done in the past. 

Past repairs were generally made after problems occurred. 
Culvert exits on the north side of canal are generally 
easily accessible (for inspection) from the towpath. 


However, no convenient way exists to inspect the majority 


of culvert entrances, Some even require crossing private 


property. 
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REDISCOVERED CULVERTS 

While inspecting Culvert #59 in 1975, two culverts were found 
40 feet apart inside a newly constructed common exit. After some 
research, it was found that Culvert #59 (twin 42-inch cast-iron- 
pipes) was built in 1910. The lower half of Culvert #59% (a 48 inch 
concrete pipe) contains an 18 inch concrete sewer pipe encased in 
concrete. Culvert #59% was installed by the Village of Brockport in 
1966 by Permit #66-1-9. 

Due to the possibility of other "lost'' culverts existing 
under the canal, all old Barge Canal contracts and other plans 
were reviewed. Culvert #124 was relocated with the finding of 
Superintendent of Public Works plans dated 1917. Found in 
Contract 162 was a 16-inch cast-iron-pipe drain placed under the 


canal in 1917 next to the Main Street Bridge in Brockport. 


This culvert is now called #58%. 


The existence of Culvert #30% in the Irondequoit Creek 
embankment was unknown. However, research has verified that 
this long abandoned culvert does exits. (See History - Barge 


Canal Construction - Bushnell Basin to Cartersville.) 


Also examined were all the canal permits on file with the 
Waterways Maintenance Subdivision in Albany. These permits, 
which grant municipalities and others the right to use or place 
pipelines across canal land, date from the original Erie Canal 


to the’present. A few recorded old permits could not be found. 
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However, the sparseness and irregular dates of older permits 
(prior to 1900) leads one to believe that many permits no longer 


exist. 


Most of the permits were for gas, water and sewer lines 
under the canal, However, Permit #1933-12-312 granted the right 
to construct an 18-inch sewer south of the canal and to connect 
with an existing sewer crossing at Medina, A check of the permit 
revealed that this sewer connected to a large 4-foot by 5-foot 
arch sewer under the canal at Glenwood Avenue, Two other older 
permits (1913-12-260 and 1907-3-10) also granted rights to 


relocate and place sewers on the south side of the canal to 


connect with this existing sewer crossing. 


A check of Barge Canal Contract 65, under which the Barge 
Canal was constructed at Medina from 1913-1915, revealed no 
sewer or culvert work in the Glenwood Avenue area, Since the 
1913 and 1907 permits allowed the Town of Medina to relocate 
sewer lines in anticipation of the Barge Canal, and no work was 
done by the State, the existing sewer crossing was already 
down deep enough to not be disturbed by the new Barge Canal. However, 
an old Contract 65 photograph showed the top of the culvert 
uncovered in a shallow trench and the contractor placing concrete 


over it. No permit could be found for this sewer crossing. 





Therefore, it must be assumed that this 4-foot by 5-foot high by 
500-foot long stone block arch culvert or sewer was most probably 
built at the time of the first Erie Canal in 1825. It is now 


called Culvert #99%. 


DaSO UiGrelreieis 
10 20x 7 
Conc, Pipe 


On February 18, 1976, Mr. Wayne Ward, Town of Medina Depart- eee 
rc 


ment of Public Works Supervisor, was contacted, He was aware of Dive 


the combined storm and sanitary sewer and had been down one of 

the brick manhole entrances, However, to his knowledge, no one 

had ever completely inspected it. On September 2, 1976, in 

another meeting with Mr. Ward, the potential dangers of inspecting 
this culvert were discussed, At the upstream manhole (south side of 
canal), sewer water cascades from an upper level to a much lower level 
and then passes under the canal in a 6-12 inch deep stream. Therefore, 
one would have to enter at the downstream manhole and travel upstream 
500 feet to the base of the waterfall and back again. Inhaled raw 
sewage mist and the possibility of someone in Town dumping gasoline 

or other dangerous substances into the sewer at the time of inspection 
requires that a self-contained breathing apparatus be used for this 
inspection, Mr. Ward believed that the local fire department would 


supply the required equipment. 


Although culverts #59% (Brockport) and #99% (Medina) are 
not owned by the State, responsibility for their inspection may 
have to rest with the State due to the consequences of any 


failures, 
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CULVERT ABBREVIATIONS USED 


two, 36 inch diameter, cast iron pipe culverts 
10 feet, 2 inch wide by 7 feet high culvert 
concrete pipe culvert (recently installed) 
rectangular shaped culvert 

upside down, U shaped culvert 

A culvert that slopes down or drops vertically 
at the entrance, passes under the canal and 
then slopes up or rises vertically at the exit. 
Therefore, it is always filled with water. 
Creek Branch 
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No Station Barrels Length Stream Comments 


26 Dive 1803+00 5 Lo 2a White Brook Not Inspected 

27 Dive 1938+93 1 197' Irondequoit Creek Br. Not Inspected 

28 1994435 Geile bs 2130 Irondequoit Creek Br. Good Condition 

29 2064+80 Conc, Pipe 333' Irondequoit Creek Br. Good Condition (New 1975) 


2115+20 Conc, Box 508' Irondequoit Creek Good Condition 
Isolated Deterioration 


2124415 598' Conc, Box 714' Skewed None Not Inspected 
TON Getek Buried in Embankment 


31 Dive 2202435 1 UGPIGS NY ae wle\sY sae Irondequoit Creek Br. Not Inspected 

33 Dive 2276+60 1 185 ee DeRe Re ext Allen Creek Br. Not Inspected 

34 Dive 2300+16 1 lel 304! Allen Creek Br. Not Inspected 
2300+81.5 BACK = 2143+00 AHEAD 

3D 2253455 2 Conc. Box 401' Skewed Allen Creek Repairs Needed 

43 Dive 2743470 1 He pe SIM SYN Conc. Arch SOE e235) Eats, Round Pond Creek Br. Not Inspected 


3044475 1 42" BYU [enitaley 204.5! Round Pond Creek Br. Repairs Needed. 36' of Corr. 
4' x 3! 72.5" Conc. Arch Metal Pipe Recently Installed. 


3072+50 48" 13 20 eGedliae's 206' Round Pond Creek Repairs Needed 
4' x 4! 74' Conc. Arch 


3182+85 Conc, Arch 206.5' Larkin Creek Not Inspected 


3281412 Cone, Arch 220m Northrup Creek Future Repairs Needed 


3305+85 C2 L.P 216' Black Creek Not Inspected. Not originally 
built as dive culvert. 


3325418 ISG aC kee 239! Buttonwood Creek Repairs Needed 
102.5' Conc. Arch 


UA SOU GalPs 220,51 Buttonwood Creek Br. Future Repairs Needed 


3348+00 
73' Cone. Arch 


13 On Gabe 218.5 Buttonwood Creek Br. Not Inspected. South end 


3362+15 
82' Conc. Arch plugged. 


3430+70 Cone. Box 20S Salmon Creek Br. Not Inspected 





Station 


3440+00 


3453+53 


3522+00 
3567+78 


8592733 


3632+87 


3671+84 


3689+71 


3710+26 


3710+68 


3758+12 
3803+82 


3830+35 


3856+82 


3887+12 
3915+65 
3943+93 
3978+04 


3998+40 


poe 


2 





Size 
2@ 42" 
GUE xenon 


DRY se 


Siero 

GU se lg by' 
2@ 48" 

Tee oe 
WOU see ye 
Gua 
48" 

Se Die) (Ce he 
16" 


2@ 42" 
Sex 


= 48" 
36" 


48" 
5.5) 14080 


Guex 4! 


Type 
WPS Cbs 
165.5' Conc. Arch 


124' Stone Arch 
78' Conc. Arch 


Conc. Arch 
Conc. Box 

USO! Co akaie,, 
90' Cone. Arch 
11' Conc. Slab 


151.5' Stone Arch 
80' Conc. Arch 


igh SS) Gigiioia, 
78.5' Conc. Arch 


C.I.P. 


TSOLN Chl. Pe 
22' Conc. Box 


165' Conc. Pipe 
SN? Ga tioigs 


Galieeve 
Conc. Arch 


Conc. Arch 


C.I.P. 


C.I.P. 


364' Stone Arch 
156' Conc. Arch 


C.I.P. 


REGION 4 CULVERTS 


Length 
338" 


202' 


197' 
235 


23 


23a) 


22a 


145' 

2020 EX Ge 
200' Connects 
to Culvert #59 
2130 

204.5' 


203' 


Uy) 5 By 


187' 
520' 
207' 
235 


240' 


Stream 


Salmon 


Salmon 


Salmon 


Creek Br. 


Creek 


Creek Br. 


Otis Creek Br. 


Otis Creek 


Brockport Creek 


Brockport Creek 


Brockport Creek 


Brockport Creek 


Brockport Creek Br. 


Moorman Creek Br. 


Moorman Creek 


W. Fork Moorman 
Creek Br. 


W. Fork Moorman 


Creek 


E. Br. 


E. 


Sandy Creek 
Sandy Creek 
Sandy Creek 


Sandy Creek 


Sandy Creek 


Comments 


Repairs Needed 


Repairs Needed 


Not Inspected 


Not Inspected 


Not Inspected 


Repairs Needed 


Not Inspected 


Not Inspected 


Good Condition. 


Fair condition. 


Minor repair needed, 


Not Inspected 


Not Inspected 


Not Inspected 


Not Inspected 


Fair to Good condition 


Not Inspected 


Good Condition 


Good Condition. 
plugged. 
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Extends % mile 
to College Campus. 


sewer 
encased in bottom half. 


South end 
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No. Station Barrels Size Length Stream Comments 
69 Dive 4073+13 if BYU) preity 5 204' W. Br. Sandy Creek Inspected. Embankment leaks. 
70 Dive 4106+98 1 3) UM 5'e SUCH : 178' W. Br. Sandy Creek Br. Inspected 
71 Dive 4151475 3 Teac : 179' W. Br. Sandy Creek Inspected 
72 Dive 4205+53 2 42" wi elere 194' W. Br. Sandy Creek 7 Inspected 
73 Dive 4273+52 SOM exaeS no Conc. Box 203151 W. Br. Sandy Creek Br. Inspected 


73% Double 4290+73 Bow Goittolke 183' Br. Sandy Creek Br. Inspected 
Dive 


Dive 4313+68 Sh UGH bie eye) Conc. Box 205' . Br. Sandy Creek Br. Not Inspected 


Dive 4361+81 24" 7Ps 204' Br. Sandy Creek > Not Inspected 


L Dive 4380449 42" cabal es Ze . Br. Sandy Creek - Not Inspected 


4411432 12 135.5' Stone Arch 176 . Br. Sandy Creek Repairs Needed 
40.5' Conc. Arch 


4418+11 42" 5 le W. Br. Sandy Creek - Not Inspected 
4439+20 S0u Sp AN 2 Marsh Creek Br. Not Inspected 
4448472 42 Ag Marsh Creek Br. Not Inspected 
4478+40 60" ; Marsh Creek Br. Not Inspected 
4494470 aot Marsh Creek Not Inspected 
45144+12 42" Alea ta Marsh Creek Br. Not Inspected 
4554+60 “oe Gilat. Beardsley Creek Not Inspected 
4587+55 10.5' x 7'9" 300.5' Stone Arch Otter Creek Fair to Good condition 


24' Cone. Arch 
25'+ Cone. Box 


4603+23 eles Otter Creek Br. Not Inspected 
4619435 Otter Creek Br. Not Inspected 


4642+68 ealteiere Oak Orchard Creek Br. Not Inspected 


4692+10 nb bein Oak Orchard Creek Br. Not Inspected. South end plugged. 








Station Barrels Size 
4741485 aL 30" 


4773+18 2 


sexe 32 3}0 70 
2@ 42" 

(QU oe (Au 
ate 33/1518 
4" x 3.5'+ 


4779+05 S'6n 
4824+20 Shey 


4850+58 IMG;U PIM gre 7p 


4856+55 
4896+75 
4918440 
4987416 
5008+90+ 
5038+18 
5067+83 
5109+83 


5130+09 


Station Barrels 
5220457 1 


5244+18 l 
5259442 2 
5285+48 


5340+80 


Type 
Coane. 


96' Conc. Arch 
191%) Glee. 

58' Conc. Arch 
150'+ Conc, Box 


30'+ Planked over 


Stone Walls 


176' Stone Arch 
30' Cone. Arch 


Stone Arch 


Conc. Arch 


Stone Arch 


174' Stone Arch 
59' Conc. Arch 


Stone Arch 
Gielieiers 


Stone Arch 


REGION 4 CULVERTS 


Length 
182.5' 


525'+ 


ty 
EHS Sy 


206' 


202' 

ILA SFY 

221.5' Skewed 
159. 

500'+ 

185' 

204.5" 

196' 


233u 


REGION 5 CULVERTS 


Length 
214' 


180' 
147' 
LOT Rou 


Zale 


Stream 


Oak Orchard Creek Br. 


Oak Orchard Creek Br. 


Oak Orchard Creek Br. 


Oak Orchard Creek Br. 


Fish Creek 


Culvert for Vehicles 


Oak Orchard Creek Br. 


Oak Orchard Creek Br. 


Oak Orchard Creek 


Medina Sewer 


Oak Orchard Creek Br. 


Jeddo Creek Br. 
Jeddo Creek Br. 


Jeddo Creek 


Stream 
Jeddo Creek Br. 


Jeddo Creek Br. 
Jeddo Creek Br. 
Johnson Creek Br. 


Johnson Creek 


Comments 
Inspected 


Inspected 


Not Inspected 
Not Inspected 


Repairs Needed 
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To be Repaired in 1977 


Not Inspected 
Not Inspected 
Repairs Needed 
Not Inspected 
Not Inspected 
Not Inspected 
Not Inspected 


Repairs Needed 


Comments 
Good Condition 


Not Inspected 


Poor condition. 


Not Inspected 


Repairs Needed 


Repairs underway. 





No. 


110 


111 


112 Dive 


113 


114 Dive 
115 

115% 

116 Dive 
117 Dive 


118 


119 


120 


122 
123 Dive 
124 


125 Dive 


Station 


5410+40 


5436+80 


5454424 


5485440 


5516+87 
5536+80 
5556+98 
5614+00 
5627+12 


5650+03 


5694482 


5722415 


5746433 


5766442 
5791+60 
5840+18 


5847+50 


Barrels 


if 


LOT! Gk es 
20.5' Conc. Arch 


L838! (Gorab. 
20.5" Conc. Arch 


C.I.P. 


190' Stone Arch 
30' Conc. Arch 


Conc. Arch 
Conc. Arch 


203' Stone Arch 
30' Cone. Arch 


SOUR Geil ake 
110' Conc. Arch 


228.5' Stone Arch 
35' Conc. Arch 


12'+ Conc. Box 
25'+ Metal Arch 


N65 (Co Lee. 
36' Conc. Arch 
29' Conc. Box 
Conc. Box 
Cebit 


Conc. Box 


118' Conc. Arch 
40' Stone Arch 


REGION 5 CULVERTS 


Length 
7 BY hes 


208.5' 


207.5' 


220. 


85.50 
245.5! 
2a Ds 
191' 

208.5' 


235) 


269! 


300'+ 


Stream 


Johnson Creek Br. 


Mile Creek 


Creek 


Creek 


Creek 
Creek 
Creek 
Creek 
Creek 


Creek 


Creek 


Creek 


Br. 18 Mile Creek 
Br. 18 Mile Creek 
Mile Creek Br. 


Mile Creek 
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Comments 


Good condition. Headwall repairs 
needed, 


Good condition 


Not Inspected 


Good condition. Lined with 
corrugated metal. 


Not Inspected 

Good condition 

Good condition 

Not Inspected 

Not Inspected 

Repairs Needed 

Good condition. Minor repairs 
and cleaning needed. 


Good condition 


Good condition. Repair Joint and 
fill hole. 

Good. condition 

Good condition 

Not Inspected 


Not Inspected 








Culvert #27 (Dive) 197' of 30" Cast Iron Pipe 


Culvert #26 (Dive) 192.5' of 5-48" Cast Iron 
Not Inspected 


Not Inspected 


Exit 
Concrete headwall was in good condition, 
After cleaning by Canal Maintenance Forces, 
first 12 feet at exit was inspected, but 
rest of pipe was half full of mud. 


Exit 
High Water Covered Headwall 


Exit area after embankment cleared for widening 


in 1976. Culvert is to be lengthened. These 
deep culvert wells present hazards to children in 


residential areas, 
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Culvert #28 213' of Twin 36" Cast Iron Pipes 


Entrance 
Trash rack in foreground, Some localized 


deep scaling on headwall, but generally in 
good condition, 


Cast-iron culvert was in good condition, 
Some seepage noted at nearly all joints. 


Old Exit 
Deep scour hole at exit. Headwall area in good 
condition, Sewer crosses stream in foreground, 


New Exit 


In 1976, embankment was widened and culvert lengthened, 
Light snow on ground, 
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LONGITUDINAL SECTION THROUGH P/PE 
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Exposed edges of structure to b: rounded to o radius of I” 
The exact limits and the elevations of the paving 
ore fo be determined by the Engineer. 

fdges of paving ore to be protected 4y = course uf 
store of keast 18"in depth. Payment to be mace therefor 
as 2% class paving 

/n cutting trench Tor culvert through ofd ernbonkments 
sheeting and bracing /s to beused where practicable 

















Sey gigs The brses of fures shown on the plas sha// = 
considered a3 approximate only, ard muy be order 
* Q CROSS SECTION of TRUNK. eS teMiE rag iba ak helo? aay) ateveriorier a ony 
ez Scale /4"*/" ‘Scole/=4 dimensions necessary b give 0 proper foundation. 







2 Cast Iron drain covers shall be pronded a3 shown, Poymen? 
for same shall be made af the contract price tor Cast Iran 
Pipe and Speciols. Covers to be placed and calhed with clay 
e eo elope Cut-OF f-Wall amd length aad rise of 
yes Steps (ifany) to be determimed by the Engineer 
edepting soma to materi! ercoemored. 
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ELEVATION of OUTLET 
Paving rot shows 
Scole /=# 
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a_i Contract No. 63. 
= = Erie Canal Section 9 
Between west line of Wayne County ind Kings Bend. 
DETAIL PLANS FOR CULVERT AT 
STA+4999+66 1994+35 


OLD OULVERT NO. 28 
Scales as indicated 





















Typical Sectron between bottom avgles. 
Scot /=8! 









Old Culvert #29 6' Wide x 5' High Stone Block Arch 
Lined in 1914 with 48" Cast Iron Pipe 


New Culvert #29 333' of 84" Concrete Pipe 
Constructed in 1975 under Contract M 75-2 


See History - Barge Canal Construction 
Bushnell Basin to Cartersville 


Exit 
Entrance and exit headwall areas and culvert never 
thoroughly inspected, However, all joints in the 
cast iron lining, as seen from both ends, were heavily 
coated with mineral deposits. This means slow seepage 
through the joints. 


Entrance under Construction 
Concrete wall around entrance restricts flow to two 30" 
openings until water rises over top of wall. 


Exit and New Embankment 
Manhole on left contained devices to measure embankment 
settlement, 
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ROSS SECTION OF NEW FOUR UNDER ELISTINE APN 
Keone /F4 
Moke: ® -aploce existing Hiner where Loginger se ditpers, 





New Concrete Extension 


O4SKI97 





Existing Headwal/ 





NOTE - 
The bases of Structures shown on the phons Shed be conssmered as appreciate ony, 
ond snay be ordered by the State Lngineer fo be af any elevation or of any drnensen: 


necessary 10 give a proper foundation. 


Lxisting wing malls not 
Shown’ om pln. 








LONGITUDINAL SECTION 
SCALE g =/'0" 


Class paring. Limits. of pari 
70 fo Conga tfso ares, 
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wing walls le be removed. pS pa Pippy poo 
(1d [ee Se made between new and old culvert 


Noks. 
/-Od 


2-Suila 
of existing head walls Dowels may be used SeeS. “Si 
3-All joints” in old culvert where necessary /o be poialed. 
4-All new concrete shown on this sheet fo be 2nd. Class. 
Selle] ond bracing lo be used where necessary 1b 
Preven?” original “ground trom being disturbed 
Under new structures. 
edge. of Concrete are Io be rounded fo a 


6-Expased 
radius of /* unless otherwise shown. 
io 
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SOUTH END ELEVATION 
Seale f'=/'0" (Paring not 








NORTH END ELEVATION 
Scale #"=/'0" 


() Paring mot shown) 
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scare hed #3 
ey eirest 
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SEE CHANGES 
PAGE 190 


REPLACED IN 1975 UNDER CONTRACT M75-2 WITH 
NEW 84” DIA, CONCRETE PIPE AT STA. 2064+80, 


Contract No. 63. 


Erie Canal Section 9 
Between west line of Wayne County and Kings Bend 


DETAIL PLANS FOR CULVERT AT 
STA.-2076+28- 2065+60 


OLD OULVERT NO. 20 
Scales as indicated 
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LAYOUT 
Seole /"sj90' 
LONGITUDINAL SECTION OF TEMPORARY SBRIOGE AT MONROE AVE 
: le 1219" 
Eee % A alee 





















<___-3~ GBF Pelt Weterproofing <—— 


CROSS SECTION THRU SLAB 
Scale |*s20 
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Temporory Bridge 
ot Monroe Ave 


Main St. Lift Bric 
oF falar oa 


Main St Lift Bridge 
at Fairport. 


Knopps Brida 
South Approach 
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Sidewalks. 


Cobble Stone 
Poving. 
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Wooden LAYOUT OF MIN ST LET BRIOGE. FAIRPORT. 
wer 


sscale |'50 










Exomined ond opproved by 


iG CL Atee 
Division Engineer. 
Sept. 16, /9/4 





THROUGH FLOOR REINFORCED 
OVER CULVERT NO. 29 


Contract No. 63. 


DETAIL SHEET ALTERATION NO. I5 
Erie Canal Section 9 


MISCELLANEOUS DETAILS 


Scales as indicated 
Examined and approved 


LAYOUT OF SOUTH APPROACH-KNAPPS BRIDGE Laid AE Ne 
le [7=50" 2 La 


















Culvert #30 508' of Twin 12' Wide x 9! High PAGE 191 
Concrete Boxes 


See History-Barge Canal Construction 
Bushnell Basin to Cartersville 


Entrance Exit 


Deicing chemicals and freeze-thaw action have caused 
cracks and scaling on top of headwall. Wingwalls in 
good condition,except for a few cracks at the ends, 


Headwall and wingwall areas in good condition 


eroded or honeycombed area at south end of west barrel Looking Downstream from Exit 


Note bank erosion and attempts to stop 





Culvert #30 PAGE 192 


Looking South or Upstream From 


East Barrel - Looking South or Upstream From Exit =~. , Bee West Barrel - 


South End of West Barrel 
Slow seepage at scaled or 
eroded joint area, 


One construction joint near middle of barrel open 3/4-1",. 
Joints mainly near barrel ends have a little seepage. 
Very little seepage elsewhere, Most seepage starts a 
foot or two above triangular concrete floor corners, 
Many isolated areas where concrete cover has popped 

off due to rusting "high" steel, A few bars were 
heavily rusted, 1' x 2' eroded or scaled area 50! 

from south end or entrance on west wall. Barrel 
generally in good condition, 


One construction joint near middle of barrel 

open 3/4-1"'", Two deep scaled or eroded areas - 

4' x 5' area and 14' x 30' long area on east 

wall 150' from south end or entrance, These eroded 
areas may have been honeycombed areas that were. 
patched during construction and have scaled away. 
Many isolated areas where concrete cover has popped 
off due to rusting "high" steel. A few bars were 
heavily rusted. Barrel generally in good condition. 
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SEE NEW CULVERT 
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PARTIALLY DESTROYED IN 1912 AND REPLACED 
BY TWIN 12’ x 9’ HIGH BOX CULVERT, 


oo Contract No. 63. 


Erie Canal Section 9 
Between west line of Wayne County and Kings Bend 
DETAIL PLANS FOR CULVERT AT 

STA-2H8+5# 2114+60 
OLD CULVERT NO. 30 
Scales as indicated 
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i CULVERT NO. 30 
| STA. 2115+20 








eco ae SYILOING 5 T IRONDEQUOIT 
“ FOR SYILDING A NEW CULVERT A Q 
2 eA See SREEK AND FOR REMOVING AND RESTORING THE 
Pen’ ae PORTION OF THE WOODEN TROUGH DISTURBED 
ree maT Erie Canal Section 9 
Feet sae eR GEA Fee sacl PLAN, PROFILE AND SECTIONS OF 
Seg eae see Od NEW CULVERT 
Speed = Scales as indicated 
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CULVERT NO. 30 
STA. 2115+20 


FOR 3J:LDOINGS A NEW CULVERT AT IRONDEQUOIT 
CREEK AND FOR REMOVING AND RESTORING THE 
PORTION OF TH= WOODEN TROUGH DISTURBED 


Erie Canal Section 9 
' DETAILS OF NEW CULVERT 


Scales as indicated 
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Dore: 
Bottom snd Sites of Ditches fo be 
Protected nith 2° Thickness of 

4m clos: kip Kap voras to be filed 
With Gravel or Concrene. 


CULVERT NO. 30 
STA. 2115+20 


FOR BUILDING A NEW CULVERT AT IRONDEQUOIT 
CREEK AND FOR REMOVING AND RESTORING THE 
PORTION OF THE WOU7EN TROUGH DISTURBED 





Erie Canal Section 9 
. . SECT ON 1°.4NG MODIFICATION OF 
ry © AT ON OF INLET CHANNEL AND FLOW 
- ' Beli4l 
f aie 1 220° 











Culvert #30% 598' of 2' x 2' Concrete Box 
116' of 6" Cast Iron Pipe 


Not Inspected 


See History - Barge Canal Construction 
Bushnell Basin to Cartersville 


ae eh 


Entrance in Foreground under Sanitary Landfill 


On the north side of the canal at the west end of 
the Irondequoit Trough is the Town of Perinton 
Sanitary Landfill Site, It is doubtful whether 
anyone discovered the culvert entrance prior to 
land fill operations as it would have been hidden 
by brush, 


A thorough search was made for the culvert exit 

(6" cast iron pipe encased in 1' of concrete) on 
the south side of the Irondequoit embankment at the 
toe of slope, but only an old roadway culvert 
drainage channel with a concrete endwall was found, 


The culvert no longer serves any purpose and should 

be well protected in the embankment from deterioration, 
However, this culvert should not be forgotton as it 

is still a hollow structure capable of carrying 

water, 


Culvert #31 (Dive) 192.5' of 42" Cast Iron Pipe + 
135' Extension 


Not Inspected 


Entrance 
Headwall and wingwalls were in fair condition, 
There were many cracks, but the concrete sounded 


Exit 
Headwall and wingwalls in good condition, except 
for many cracks on right wingwall, 
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Approximate location 
of Culvert 
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Plan 


Ai masonry Shown on tes sheet shad be Messed and aad for #3 
22° Chess concrete, 
Lipcsed edges of of wails 40 be rounded toa reoius of 2 reches és 
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embankment 


Length end direction _of curve ro 
be Cetermined by Lag20er 






SEE CHANGES 
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CULVERT NO. 30% 


Contract No. 41. 
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Lorgitudina/ Section voids fled with |, Erie Canal Section 9 
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spall and gra 
At Irondequoit Creek Crossing 
DETAILS OF CULVERT UNDER 
EAST EMBANKMENT 


Scales as indicated 
Oatail sheet furnished /n accordance 
with nota an sheet 3 of plans and, Bramined and approved 
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ELEVATION OF SOUTH END 





Scole |= 


SS g 2 0 lop 


osle See 


The Noses of strctures shown on the plore 
shel! be cumidered os oppror trate ord) ord 
may be ordered by tm Stete Engineer fo be ut 
ony eieration or of ony dimensivns mecessary 
fo give @ proper foundotion 

Exposed edges of compleled structures ore to 
be rounded te 0 radius of /"ualess elarwise shown 


MADE BY 4.0, Ali Atugog 
TRACED BY ¢ 2 Burrus 

lat. CHECK BY £68 ar2o-09 
Bnd. CHECK BY Mec. Yor so-02 


DETAIL OF GRATING 


Scole ("= # 


Lecovation for the trunk of the culvert to be made, 
here possible, to nest lines of concrete only, amd comrete. 
under suck conditions, to be dezosited witht back-forms, 
Edges of 2nd! Class Poving ond changes in slopes fe be 
mca by @ course of stone of leas! 18 Seap.es shown 
on plan and poyrment fo be made therelor an Bad. Chass 
Povins 

Exvcl limits ond elevations of edges of Bd Closs Roving 
oreto be aelerrmined by the Engineer 


Now Sikchas, commacting the ofd diches with the mew inal 

re fo be excavated maar tht tos of the nem embamtrment 
Tre exact faxrhon, sree and skypes of sehes of the ditches 
ere te be determined by the Engireer. 

Screen fo te fasten'd to angle by ¢ horn ond approved 
Lock, Screen to be os per Specifications. 

Poyment for lochs ond screen fo be moe 
under #ructurc! Shee! 
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soly 11 30 ordered by the Engineer 
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SECTION O0-D 


Scale / 


ELEVATION OF NORTH END 


Scote ("4 








LAYOUT PLAN 


Scole ('=40. 


03 tre Engineer shal! drect 


Contract No. 63. 


Erie Canal Section 9 
Between west line of Wayne County and Kings Bend. 
DETAIL PLANS FOR CULVERT AT 
STA.-2268+07 2202+35 

OLD CULVERT NO. 3¢ 
Scales as indicated 


‘Bren ond approved 
yea 1S” 0H 








Culvert #33 (Dive) 185' of 8' x 8' Concrete Box Culvert #34 (Dive) 304' of 42" Cast Iron Pipe PAGE 200 


Not Inspected Not Inspected 


Entrance 
Top of headwall deeply scaled. Many efflorescent covered 


cracks exist on rest of exposed wall. 


Entrance 
This is the entrance to the railroad culvert. After 
approximately 75', the floor slopes down and the canal 
culvert begins. The stone block arch railroad culvert 
and the beginning of the canal culvert appeared in 
good condition, Some heavy seepage was occurring 
at the joint between the two sections. 


LA Se 
Exit 


Headwall appeared in good condition, Left wingwall was 
undermined, heavily cracked and ready to fall apart. Right 
wingwall was half missing and rest was mostly fractured 
concrete, 
Exit 

Headwall and wingwalls appeared in good condition, 

In 1976, this end of culvert is to be lengthened due 

to embankment widening. 


A short distance downstream is a small stone block arch 
culvert under the old Erie Canal, This culvert appeared 
in good condition from both ends. 
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LONGITUDINAL SECTION ON CENTER LINE OF CULVERT 
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Secale (4 
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Screen te be fastened witd chain and 
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(2 cencrete SS. Lily ~ CULVERT NO. 34 


Screen fe be ported as par bridge 


NOTES 
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masonry te be Third Class Coocrete ALERTATION NO. 2 
The elevation of bottom of structures Showa on this drawing 1s oppresimate enly end may be ordered E . Cc Il s ie 
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Scale 3721 d AT STA. 2300+ 16 
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nth efor hemts ef pang % 16 we Engineer <a: 
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LAYOUT PLAN CULV. AT STA 2300416 € Examined and approved 
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Culvert #35 401' of Twin 8' Wide x 6' High Concrete Boxes PAGE 203 
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Entrance 
Headwall and wingwalls in good condition. Some spalling 
on bottom front of center pier wall, One 6" deep spall 


on left wingwall along a vertical construction joint. No 
cracks noted, 


Exit 
Headwall has scaled in center area. Low end of right 
wingwall has scaled away 1" deep and bottom 3' was all 
cracked. Three 10" syphons flow from canal, 





East Barrel - Most of the joint areas were scaled 3-4" 
Exit - East Wingwall deep and 1' wide on each side of the joint. 
T £ wi eb, aie al! One joint near middle of barrel was leaking 
LB esti TN gp A Sela a constant drip size stream, The 2nd and 
3rd joints in from the north or exit end 
were the worst. Scaling was 1-2' wide 
and 6'' deep on each side of the joint. The 
ceiling had 3 areas that contained many 
efflorescent covered cracks and soda straws, 
but the areas were mostly dry, 


West Barrel - Conditions in this barrel were similar to 
east barrel (joint deterioration and cracks), 
Steady drip size streams flowed through 
4 of 5 joint areas, 


The majority of the concrete was in good 
condition, but joint and other repairs are 
needed, 





West Barrel - Looking North Toward Exit 
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Culvert #43 (Dive) 


Entrance 
Headwall contained a few cracks, but headwall and 
wingwalls were generally in good condition, 


Canal Area Over Culvert 43 
In the Spring of 1976, water was seen spouting up into 
nearly drained canal, Manhole exit had plugged with 
debris and water rose 5' over exit or 3' above level of 
canal water. Pressure caused drain cover at bottom of 
canal over culvert to blow out, During week of April 
26-30, area was sandbagged off, but high water in canal 
from rains inundated area, Earth cofferdam was then 
built and mud removed until drain was found, 


189' of 4' Wide by 3'3" High Concrete Arch 
+ 235' Extension 


Extension Exit 
Headwall had cracked vertically over top of arch, but 
the concrete was in good condition. This headwall is 
some 235' from where the culvert under the canal 
emerges into a manhole, This extension was in good 
condition, 


Tilted drain cover was put back into position and shims 
put on top of recessed cover, Holes were drilled into 
existing concrete pad and bolts anchored, Steel plate 
was placed over cover and angle iron over steel plate. 
Plate and iron were welded together. Angle iron was 
welded to anchor bolts. 
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Culvert #44 132' of 42" Cast Iron Pipe PAGE 297 
72.5' of 4' Wide x 3' High Concrete Arch 
36' of 36" Corrugated Metal Pipe Recently 
placed in Culvert Entrance 


SS eS RE 
SBA SE 


Entrance EXit 
Concrete arch behind headwall failed. Area excavated Headwall and wingwalls seemed to be patched with mortar, 
and 3-12' lengths of 36" corrugated metal pipe installed 1' deep erosion at wingwall waterline 
in Spring of 1975. Deteriorated headwall and wingwalls 
were faced with steel plates. 


From south to north (entrance to exit) - Last section 
in of corrugated pipe has been cut all along the top, 
possibly to squeeze pipe to smaller diameter, but there 
was a 3-4" gap between the pipe and the circular arch 
wall, Next 10' is concrete arch, 70% of which has 
scaled areas up to 1' deep. Cast iron pipe then begins. 
Two 5'' diameter holes one on each side of joint between 
2nd and 3rd pipe sections, patched with 10" square steel 
plate. One patch has fallen off (steel plate is on 
outside also). Between 3rd and 4th sections, roots and 
3 constant drip size leaks. Last 15' concrete arch. 

1 scaled area 6'' deep above the water line and 1 scaled 
area 3'' deep at the water line. Repairs are needed. 
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Culvert #45 132' of 48" Cast Iron Pipe 
74' of 4' x 4' Concrete Arch 


Entrance Exit 


Headwall and wingwalls were in good condition, Wing- Headwall was in good condition, Wingwalls were in fair 
walls have some surface cracks, condition with a number of cracks on the surface, 


From north to south (exit to entrance) lst 4 foot section 
was extensively scaled up to 1' deep, Ground water 

leakage at lst joint. Next 10' long and 4' long concrete 
sections were in good condition. Then cast iron pipe 

was in good condition, Midpoint in the pipe, there was 

a 10" square overhead plate patch with water flowing 

from behind it. 50! from south end, lst 6' long concrete 
section was in good condition, 2nd 8! long section had its 
joint area scaled 1' wide and 6" in depth. All the way 
around arch, ground water was leaking in. 3rd 8' long 
section in good condition, Then joint area scaled 1' 

wide and 3" deep. Last 20' of arch in good condition until 
headwall reached. Rear 2' of 4' thick headwall badly 
eroded. A 1' x 4' hole was patched with loose sheet metal, 
Embankment can be seen behind patch. A 4' wide x 6' long 
x 3' deep hole filled with rock existed behind the head- 
wall, Repairs are needed, 


Hole behind entrance headwall filled with rock. 
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Culvert #46 206.5' of 5.5' Wide X 4' High Concrete Arch 


Not Inspected 


Headwall in good condition, A few cracks on wingwalls. 
Culvert exit and channel filled with sand. 


From north to south (exit to entrance) - The lst joint 
looked good, 35' from the north end, between lst and 

2nd joint, a crack goes around whole culvert. There was 
staining present, but no leakage, 2nd joint was stained 
and leaking. The next 50' section had a crack in the 
middle and 3 spots that were dripping. There were approxi- 
mately 6 cracks with heavy efflorescence about 10' from 
the end of this 50' section, 3rd joint has about 6 steady 
dripping areas, 4' south of joint was an 8" steel plugged 
pipe. 4th joint has 3 dripping areas, Cracks toward the 
middle of this 50' section also dripping. Last section 
has 2 intermediate cracks that were dripping. Culvert 

in general was in good condition, Floor was made up of 
transverse wood timbers with approximately 1' of concrete 
between the timbers and 1" of concrete cover. Most of 

the concrete cover near the entrance was missing. A 
concrete encased sewer pipe was along the west side of 

the culvert, Approximately 50' from the exit, the culvert 
slopes up about 1' in 10', The plans do not show this 
change. 


Culvert #47 220.5' of 8' Wide x 7' High Concrete Arch 


Entrance 
Headwall and upper sections of wingwalls cracked, dela- 
minated and covered with efflorescence, 


Exit 
Headwall and left wingwall in good condition, Right 
wingwall had a lot of surface cracks and efflorescence, 
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Contract No. 60. 


Between South Greece and Adams Basin. 


DETAIL PLANS FOR CULVERT 
AT STA.-3185+ 27-6 3182+85 
OLD CULVERT NO. 46 
Scales as indicated. 
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Culvert #48 (Dive) 216' of 36'' Cast Iron Pipe Culvert #49 136.5' of 42" Cast Iron Pipe PAGE 214 
Not Inspected 102.5' of 4' Wide X 3' High Concrete Arch 


Exit 
Some headwall surface scaling, but in good condition, 


Exit 
Some scaling on headwall and top of wingwalls, but in good 
condition, The culvert was not originally built as a dive. 
Apparently, this work was done to widen the overhead road 
in 1955 (date on headwall). The 6' X 6' concrete box goes 


in 10' to a debris filled well. Entrance 
Headwall was in very poor condition with a vertical crack through 


it. Also, there was a 4' wide by 2' high by 8'' deep face area 
missing. Only the top 1%' of headwall was intact. Wingwalls were 
in fair to poor condition. 


Roadway apparently widened in 1955 and culvert extended. 


From north to south (exit to entrance) - 5' wide by 4' high by 20' 
long new concrete box in good condition, Next is a 4' high, 5' 
wide concrete arch. A 1" gap exists between the two, 5' into the 
arch, there was a scaled area 1' wide, 2' long and 8" deep, 15' 
into the arch, a 1-1%' wide by 8-12" deep scaled joint area 

was leaking heavily. 20' into the arch, there was a 1' by 2' by 
8" deep scaled area, Next joint leaks, but no deep scaling. 

8' from beginning of cast iron pipe was a dripping area, Adjacent 
to cast iron pipe was a scaled area 3' X 1' X 8" deep. Cast 

iron pipe has an 18" drain at the center, Slow seepage in 

cast iron pipe joints, but pipe was in good condition, The 
concrete arch at the south end of the culvert has approximately 

6 scaled areas 8"'-1' in depth and ranging in size from 2-6 

square feet, Repairs are needed, 
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Contract No. 60. 


ALTERATION NO. 5. 
Section 5 


Erie Canal 
Between Sonth Greece and Adams Basin. 


il wy : =e ADDITIONAL DETAIL PLANS FOR 
{ee CULVERTS AT STAS.3045+30,3072-+58- 
— &S328-+34 3044+75, 3072+50, 
3325+18 


iy . 
FO ANS 
OLD CULVERT NOS. 44,46 &49 
FOR OTHER DETAILS SEE SHEETS |9, 20&24 


As Mails oe NS | 
(paring Ek 
Scales as indicated 
Examined and approved 
‘Special Deputy State En¢ineer. 
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MADE BY Aiea Lonne |. (ALF ELEVATION 
TRACLO or i nes es Seale /"" WALF SECTION. 
[erie (lo IO TYPICAL CUT-OFF WALL 








Culvert #50 148.5' of 42" Cast Iron Pipe 
73' of 4' Wide X 3' High Concrete Arch 


New headwall built in 1955 due to road widening. Top of 
headwall was scaling away and 1 section of reinforcing steel 


exposed. 


Entrance 
Headwall in fair condition, Left side contained deep scale, 
Left wingwall in poor condition. Joint between left wingwall 
and headwall scaled up to 1' in depth. 


From south to north (entrance to exit) - lst joint (behind 
headwall) scaled 6"-1' in depth, 2nd joint was scaled 8" 
deep and had slow seepage. Next 2 joints have slow leakage, 
but no scaling. Some joints in cast iron pipe contained some 
seepage, but pipe was in good condition. 2nd joint in the 
concrete arch (north end) has some dripping. A crack exists 
in the center of the arch between joints, Drain in top of 
culvert on south side of road. 


Culvert #51 136.5' of 42" Cast Iron Pipe 
82" of 4' Wide X 3" High Conc. Arch PAGE 218 


Not Inspected 


Exit 


Headwall cracked 1' below top where concrete was covered 
with efflorescence, Wingwalls in good condition, Outlet area was 


all silted in, Little or no water flow. 


oa 


Exposed sheet piling on south embankment, Widewater area 
is at right. The south end of this culvert was plugged 


prior to creating the widewater area. 
Canal Culverts. 


See Introduction 
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PAGE 224 


Contract No. 60. 

Erie Canal Section 9. 
Between South Greece and Adams Basin. 
DETAIL PLANS FOR CULVERT 

AT STA. 335+47 3348+00 
OLD CULVERT NO. 50 


Scales as indicated. 
Examined and approved 


5 Deputy State Engineer. 
48 1908 





PAGE 220 










































































218-4" z 
rE +—  seemee EST a 
i 
~x 25-5" J0-5" 57-6" bt b 
Sourh ] a 376 — —-w-5 = 
\ Wl | North 
done 156561 | 3 
stom beter Stage £) Sit 8%; ee oe See - ee eee ene —- 
Ate = 1 3 
1 : —T ¥ \ 
\ 5 a! 
‘ ! 
| & 
= 5 
ty ~-- ~28ef- al 
/ L) 4970 
4 43); vf Vy Bas gs ce oy 
“4 WELLL A NUL 6 
* reve . Tontt SA cai re 
| 4900 t _ Ep! Nowe | — | mith ole masonry leaeuat I 0 Ye rr” he a8 H 
te stat he ye Bir SECTION ALONG ¢! OF CULVERT _l eh ee 
Felli ' Scak |"= 8-0 ee Ceo enarereie’ evferien 
Nerr Concer: Eaxte — 4 - 
Ne ada Dretah ee PP, Limits of pudoieas shennan Sector Ad = | es 
wstmn oy ‘ ¢ 
Becher ai 









178-2" - 
Concrete cut-off well 


i 
| Genter Line _\o Gro! 


































peodnd 4 
PLAN a rrechor the ming mab / 2 


Cut-off well to be peraiiel mith rengert to center line “. 90° 
B2t of canal af as intersection mith center line of culvert Seale I= 8-0 
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Fanaatian The elevatios ot bottom of strecture sham an this draw 
irq 13 apprewmate arhy and may be sacred ly the Lrgirieer 
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SEE CHANGES 
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Contract No. 60. 


NORTH END ELEVATION Erie Canal Section 9. 
Scale |” * 4-0" Between South Greece and Adams Basin. 
DETAIL PLANS FOR CULVERT 
AT STA.-3365+34 3362+15 
OLD CULVERT NO. 61. 


Scales as indicated. 
Examined aad approved 
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Mee 07 Sriaglar—Sthltor DITCHES ON SOUTH SIOE OF CULVERT Z 
sai Deputy State Engineer. 





Faced oy ae Seats fet 1-20 ~ a PALL Year (€ wa (26 
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Culvert #52 210.5' of 4' X 4' Concrete Box Culvert #53 172.5' of Twin 42" Cast Iron Pipe PAGE 221 


165.5' of 6' Wide X 3.5' High Concrete Arch 
Not Inspected 


Exit Exit 
Headwall and right wingwall in good condition, Left Headwall and wingwalls were in good condition, They appear 
wingwall in poor condition. Horizontal cracks scaled to have been coated with mortar, Some surface cracking on 


14' wide and up to 1' deep. Outlet ditch silted in, the right wingwall. 


Entrance 
Headwall and wingwalls in good condition, 


From north to south (exit to entrance) - Some seepage through 
joints in 60' long concrete arch. Both cast iron pipes had some 
seepage through all joints. 1st joint south of cast iron pipe, 
hole in ceiling (plugged drain) had steady dripping. 2nd and 
3rd joints from twin cast iron pipes had steady leaking. 30' 
from the south end, on the east side of the culvert, there 

was a 1 square foot hole (gravel and water washing in, roadway 
overhead). 20' from the south end, on the west side, there was 
a scaled hole 2' in diameter and 1' in depth. Starting 3' in 
from entrance headwall to approximately 12' in on the west side, 


scaling 1' deep and 1' wide. 3-4" of scaling at joint between 
headwall and concrete arch. 
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Scales as indicated. 


Examined and approved 
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PAGE 224 
a! i e 
Contract No. 60. 
Erie Canal Section 9. 


Between South Greece and Adams Basin. 
DETAIL PLANS FOR CULVERT 
AT STA.-3443+45 3440+00 
OLD OULVERT NO. 63 
Scales as indicated. 


‘Framined and approved 


Species Depucy State Engineer. 
ar /3 1908 
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Contract No. 60. 


ALTERATION NO. 5. 
Erie Canal Section 5 
Between Sonth Greece and Adams Basin. 


ADDITIONAL DETAIL PLANS FOR 


CULVERTS AT STAS.-335++47,3365+34 
&t-34434+46- 3348+00, 3362+15 
OLD CULVERT NOS. 60,5! & 63 3440+00 
FOR OTHER DETAILS SEE SHEETS 26, 26 & 28 
Scales as indicated 


‘) 
} amined and approved 
- 200 °f re lie Deputy ee | 
AM EBL Dip mare 


THN EE. 
Sint Ae SECTION FF 
Seale 174. 














Culvert #54 124' of Twin 12' Wide X 6'7" High Stone Block Arch and PAGE 225 
78' of Concrete Arch 


Entrance 
Headwall and wingwall areas contained a number of small cracks, 


Z : rae Headwall and wingwall areas contained a number of small cracks, 
but concrete generally in fair to good condition, 


but concrete generally in fair to good condition. 


West Barrel - Partially Missing and Slipped Blocks, 
Looking South 


West Barrel - Partially Missing and Slipped Blocks, 
Looking North 





East Barrel - Looking South 
Continuous dripping throughout, Heaviest leakage area was 
near the center around a cracked stone block (series of drip 
size streams). Concrete arches generally in good condition, 


Both barrels need repair. 


Culvert #54 


PAGE 226 


West Barrel - Looking South 
Continuous dripping throughout, South end (80') was concrete 
(40' concrete arch and 40' of stone block arch lining). Arch 
lining contained numerous efflorescent covered cracks. One 
stone block near the center has slipped down 5", Also 6 
partially broken stone blocks near center and 3 of these have 
holes up to 14' deep. Stone block joints adjacent to north head- 
wall open 1'' wide and 1' deep or more, Concrete arches generally 


in good condition, 
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Contract No. 60. 


Erie Canal Section 9. 
Between South Greece and Adams Basin. 
DETAIL PLANS FOR CULVERT 


AT STA. 3456+ 68 3453+53 
OLD OULVERT NO. 64 


Scales as indicated. 
Examined and approved 


Spectai Deputy State Engineer, 
(Wr 8 108 










Culvert #55 (Dive) 


197' of 8' Wide X 5' High Concrete Arch 
Not Inspected 







Exit 
Headwall in good condition. Ends of both 
wingwalls fractured and starting to fall 
apart. Right wingwall has broken loose from 
headwall. Two steel beam braces prevent right 
wingwall from moving inward. 5 syphons. 






Culvert #55% (Dive) 


235' of 2' Wide X 1.5' High Concrete Box 
Not Inspected 














Headwall and wingwalls in good condition. 
4-3" syphons, 2 were active, 










Culvert #56 (Dive) PAGE 228 


130' of Twin 48" Cast Iron Pipe 

90' of 7.5' Wide X 5' High Concrete Arch 
11' of 12' Wide X 8' High Concrete Slab 
Not Inspected 


Exit 
Headwall and wingwalls in good condition, 
10" and 4'' syphon, 


















PAGE 229 














= 197-0" 4 


rs 67-0" 67~/0" -| 
38-10" ih ey —|— 15-4 2 


37-457 -- so 337 = iE Liniy Bampton mal 2nd class concrete 


4 ond net as reinforced cancrefe. 


LOL ELEEEE LL ELLLL LILLIE. DIELS LESIEEE TEES TEDD POSTED ODED LEED EID LOSI EDITS IEE 
7 
CaS pea 


Spo = E 

























7reds- 4 long, 56% met. 
about Sfom face of heed 


2nd Cf Poring 






saw bunrace W297 + | abet 
ae 6 rods. I'leng 56° neterea, spoced,/8"apert 


‘Led ada 3 from face of heed rra// 



















<—- 





Pr 





Fates 





MUTEEEE & Batter 4340S 




















Aus Fresenes bu Atrronat Rock OF > Cuvert ; Nu 
Te 84 Citamto Our A bert O Ome Awe 60euTt£o 


cancrete aed not a3 reinforced concrete. ra 8 bottom 
Structure “Sloman the ares a LOCITUM IL ACTIN 
the ae Lapeer 1 ce we «. pref Comets 


tien s3dty fora pra, fation 


3 Excavation for trunk of culrert to be made where 


possitle ae, to the meat tines of concrete ad = =O UNLESI OTHERWISE SPECIFIED, All EXPOSED ED6LS OF 
under such conditions fo be deposited CONCRETE ARE 70 BL ROWHRED TOA RADIUS OF /*. 


Lages of the paving fo be protected by a course of stone /8 i depth 
yment robe made therefor asd nd c/ Paving 























WLLL 


} aa 


WLLL dda 
ae a FLAY 
<=1== 

















Rock Surface BL.S04 OS2S ¢3/-8/ 


t 
































=a 8 Scale (°F 









bh “Wy 


GY4, 
G44, 


Yih “Gps ogi 


















yp 
“Usb, Yyliaus Sy sip yj tgs GAY (Lat telly “hpi, 
4 GY Lieu, yy Wy, GG “Oy Uy bitphyyg 
LO Ug yg iy Yh 
Ve Gy ll Wh Nyt, UG lf, bY 
Withee Uy GY infty 
1 y Yp, igy 


4,94 Wigs Ys this 
Yi) 
Shy Ky 
i “4, 





+ © 
a ipeey, 


| \2:6"Merth o 





Section OF CULVERT 
SCALE #°-/-0° 





Wonre Eno ELEV. 
Seale f*=/- 0" 










$2 frat: f 2 # Srivet 3 
Scale J'=/-0" 












s=0° 
IR ¥ of Screen 
— 6-91" 6.26 —— 


1 Bs eH i lf fw ae es Be 


“ill 


Contract No. 61. 


6,00 eewere |e ets : Erie Canal Section 9. 
; . oe Between Adams Basin and west iine of Monroe County. 
DETAIL PLANS FOR CULVERT AT 


STA.-3826+32 3522+00 
OLD OULVERT NO. 55. 
Scales as indicated. 
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Contract No. 61. 


Erie Canal Section 9. 
BROLE Ce putts i 3 Between Adams Basin and west line of Monroe County. 
ri Gai ee ir! Ti Bey : DETAIL PLANS OF CULVERT AT 
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EZZ OLD OULVERT NO. 65 Yz. 


LAYOUT Scales as indicated. 
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OLD CULVERT NO. 56. 
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Man € of Cubvort 















SEE CHANGES 
PAGE 243 


Culvert #57 151.5' of 4' Wide X 4.5' High Stone Block Arch and p 
PAGE 232 
Concrete Arch 


Entrance Exit East Wall - partially missing block in 
Concrete in good condition except that right Headwall and wingwalls in fair to good ceiling, stick and board wedged in 1' 
wingwall and corner of headwall has sheared condition with only a few small cracks, deep hole, 
and moved approximately 4" inward. Also, 
left wingwall has sheared from headwall. 
Deep scrape mark on right wingwall. 





From north to south (exit to entrance) - between 10 and 20' 
into the concrete arch, there was a longitudinal overhead 
crack with some seepage. Stone block arch begins after 50'. 
About 100' in, a 1' x 2' stone block near base of stone block 
arch wall was missing (heavy water flow could be heard in 
rocks behind missing block). About 3' south of 2 plugged 
drains, a steady flow of water was coming through joints on 
east wall at the spring line. No mortar between the stone 
blocks, 75' from south end, 1 stone block on east and west 
wall are partially missing, but there was no leakage, Last 
40' of concrete arch at south end was in good condition, 25' 
in from south end was a 12" diameter syphon in the ceiling. 
Repairs are needed, 


East Wall - Looking North, note open joints 
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SEE CHANGES 
PAGE 243 
a em ¥ 
{a Contract No. 61. 
Erie Canal Section 9. 


Between Adams Basin and west line of Monroe County. 


DETAIL PLANS OF CULVERT AT 
STA.3636+49- 3632+87 
OLD CULVERT NO. 67 
Scales as indicated 


Examined and approved 
ex ae 

Special Deputy Stale Rngineer. 

(Gore « 1907 














Culvert #58 (Dive) Culvert #58% 145' of 16" Cast Iron Pipe Culvert #59 PAGE 234 












180' of Twin 42" Cast Iron Pipe 






144.5' of 48" Cast Iron Pipe 22' of 8' Wide x 4' High Concrete Box 
78.5" of 3,5" Wide x 4.5. High 100' Long Entrance on North End. 
Concrete Arch Entends % Mile on South End to 







Not Inspected Brockport State College. 









Culvert #59% 










165' of 4-48" Concrete Pipe 
(18" concrete encased sewer in bottom 
half of pipe) 

35' of 36" Cast Iron Pipe 

(Connects to north end of Culvert 59) 









ae kT 






Entrance 
The grate is apparently the entrance to this 
culvert which drains low areas behind the south 
canal wall. 


Exit 
Headwall and wingwalls in good condition, 
Culvert well filled with debris. 








; — 
7 = 
A manhole buried under the towpath on the north iS 


‘ ; 
side leads to the exit end, ——_—. SS 


i — 










New Common Exit for Culverts #59 and 59} 


Culvert #59 
Good condition, some joint seepage. 











Culvert #59% 


Most joints had seepage and some were 
covered with soda straws, Half the 
concrete pipe sections had cracked 1' 
south of the joints as denoted by 
efflorescence and soda straws, Some 
cracks went all the way around the 
semi-circular arch and the others 

1/3 to 1/2 the way around. 36" connection 
in good condition, Installed by Village 
of Brockport Permit #66-1-9 
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Contract No. 162. 


Erie Canal STA. 3689+71 Section9 
PLAN, PROFILE & DETAILS OF DRAIN 
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SECTION 


SOUTH GUT OFF WALL 
Scale |*-8' 
Length to be determined by the 
Engineer: 


Ring tobe set in 
concrete during 
Construction of manhole 
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about i6s* 
GENERAL NOTES. 
If necessary toget agood bond with the old banks 
the cut-off walls be with concrete or pud- 


Ole at either endas fhe Engineer may direct. 

The foundation of structure shawn on this plan is ap- 
proximate only and may be ordered by the Engineer to beat 
any elevations or of any dimensions necessary fo give apro- 


Allexy €dges of concrete tobe rounded toa |" radius. 
of Culvert to be determined by the Engineer. New culv- 
ert To Jointunnel as shown. 
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SECTION 
NORTH GUTOFF WALL. 


Scole|"*8 
Length to be determined by the Engineer: 


Contract No. 


ALTERATION NO 3. 
Erie Canal 






61. 


Section 9 


Between Adams Basin and west line of Monroe County 
DETAIL PLANS FOR REBUILDING OLD 
PORTION OF CULVERT AT STA-3714+06- 


OLD CULVERT NO. 69 
Scales as indicated 


3710+26 
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CULVERT NO. 59 


CULVERT NO. 59% 
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CULVERT NO. 59 & 59% 
STA. 3710426 «5 
STA. 3710+68 





Culvert #60 213' of 48" Cast Iron 


Entrance 


Headwall was in fair condition. Cracked, but Headwall had one vertical crack in the center. Numerous 


intact, Wingwalls were in good condition, Trash transverse cracks with efflorescence, Structure in 
rack had fallen over, fair condition, 


From north to south (exit to entrance) - The 2nd joint 
in the cast iron pipe has a 5" gap. (Pipe was not 
pushed into 5" long bell housing.) Concrete can be 
seen surrounding pipe. Joint has some seepage, 75! 
into pipe and 1" south of joint, a 6" square hole 

at the top of the pipe had a steel plate patch over 
it. This area leaked 6 steady drip streams of water, 
Some seepage through joints, but most were dry, 
Possible minor repairs needed at patch, 
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Contract No. 61. 


Erie Canal Section 9. 
Between Adams Basin and west line of Monroe County. 
DETAIL PLANS OF CULVERT AT 

STA-3761t-80- 3758+12 


2638 | 








co 
Seale Fo /- Sreen 1 be fostened to angle by % chain and approved flock. OLD CULVERT NO. 60 
E Screen tobe punted os per bridge Specifications. Scales as indicated. 
Scale / +4! Ezaminod ant approved 
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Culvert #61 (Dive) 204.5' of 5.5' Wide x 4'3" High Culvert #62 (Dive) 203' of 4' x 4' Concrete Arch PAGE 241 
Concrete Arch Not Inspected 
Not Inspected 


AREAS Nees . 
TD 


Entrance Entrance 
Some cracks on headwall and wingwalls, but generally Headwall in good condition, Cracks and scaling on 
in fair to good condition, 6 syphons, 1 active. wingwalls, fair condition, Note attempts to fence off 
culvert well. 


See ESE 
Exit 
Headwall and wingwalls in fair condition, 1-2" deep 
scaling, 2 syphons, 10" syphon active. 


A few small cracks, but headwall and wingwalls generally 
in good condition, 
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: ir Section EE. 
Derails of Core walls. a 
Culvert *6/. 
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Contract No. 61. 


Between Adams Basin and west line of Monroe County 


ADDITIONAL DETAIL PLANS FOR CULVERTS 
3595+72,3636+8;S675r 26-& 


OLD CULVERT NOS. 66, 57,58 & 6! 
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ALTERATION NO.3. 


Section 9 


-3807+36- 3592433 3632187 


3671+84 
Scales as indicated 2a ee aeae 3803+82 
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NOTES 
The eleration of the bottom of structures shown on thus drawing are 
aoprommate only and may be ardered by the Engneer to be phoced af ony 
elevation pacessary tor @ proper famdation. 
ee ee era @ proper foundation under 
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All exposed edges of the concrete to bs rounded fo a rodius of / inches. —— 
The lunits and the slerotion of the edges of poring fo ba derermumed by SST : 
the Engineer. ¥ lo mere Baotch Erie Canal 
Lages of the paring to be profected by a course of stone 18 in depth Seale 4 sy ec et f 
Payment fo be mode therefor 98 2nd ass porng. lee9. (EescH ! fare gomy ‘Sand wide restored 
[standy soit | te angle chain le 
2 [Seeatece ond alec D Jock. js 
Concrate Symbos 
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kala /** db, Seale S=/, 
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Contract No. 61. 


Section 9. 


Between Adams Basin and west line of Monroe County. 
DETAIL PLANS OF CULVERT AT 


STA.-3833+4+ 3830+35 
OLD CULVERT NO. 62. 
Scales as indicated. 


Culvert #63 (% Dive) 197.5' of 60" Cast Iron Pipe Culvert #64 (Dive) 187' of 42" Cast Iron Pipe PAGE 245 
Not Inspected Not Inspected 
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. 
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Exit 
Top 6' of headwall in good condition, 
Bottom 10' of headwall in fair to poor condition, 
1 syphon, Roots growing out 8" deep scaled area 10' 
from top of headwall. Right wingwall was delaminated 
and in fair condition. Left wingwall is actually a 
large retaining wall (40' long, 20' high) for an aban- 
doned road over the canal, Old road had twin 4' x 4' 
stone block arch culverts. North culvert has collapsed, 
South culvert has a 42" corrugated metal pipe inside, 


Gap between stone blocks and metal pipe grouted. 


Headwall and wingwalls in poor condition, 4" deep 
scaling on headwall and much deeper on wingwalls. 
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ELEVATION OF NO. CUTOFF WALL 
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Notes. The elevations af baller. of structures shown on N's drawing are 


only, ond may be ordered by the Enginesr te be at any 
ee eral any dmanasoms mecessary te give 0 proper foundation. 


Extra precaution should be faker to seeure proper foundation 
under headwal/s. 


Wherever procticable, exca rarer Sar trunk of culvert fo be made 
omy te neat lines. se ee ee concrete to ba Sepositod 















A he be protected by 2 course of store 
18 inches The Fagen iparyment fa be rrrade therefor as 


. The exact limits ond devotion of paving to be deterred 
Zly the Engineer. The paving of roth end of culvert 13 10 72/7 
“of That of highway cusver!, 


The retaining wal! of mecthy amd of citvert 13 f0 70/7 with rongevall 


of or highway 
The grating 13 te be fastaned fo orrghe by @ char amd approved look, 
Ba) ead be be pointed a3 per bridge specifications 
‘Sheathing omd bracing to be used in excavating Hrrougn old bork 
wabeas ahtsarerivs directed by the Lnguneee: 
Langit of comcrote cutoff wra//s may be varied by Be Zogineer 4 
are, with excaretion [uses i 
Paymen/ for lock ond chain fe be made ot the contract price 
for fusra, 


Au. ‘of concrete are fo be rounded fo a radiis 
piper eae shown. 
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Seale me 


Contract No. 62 


Ene Canal Section 10 
Between west line of Monroe County and Eagle Harbor 


CULVERT AT STA-8858+343 3856+82 
OLD CULVERT NO. 63 
Seales as snr 
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Caran. Nore. 

The elevotrorsot bot tom of strecture thown an this drawing ares 
Reroumnarte aL him to Peat rb te plonn Te SAE 
eration % secure a proper pert 

otra ahould be tetean to secure proper fourdatian 4-9" — 
wer head mratls. 

Wherever possible excavation for trunk of culvert to be made orks 
70 neo nes and urge such canditars concrete 9 be Bepasited without 
back fas 

Ml exposed | of concrate te be rounded toa radius of |" 

Ages Class Corie d tov be protected bya course /8° deep 
ox hf tobe mace es Lod Cl Porng. 
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- yh - CULVERT AT STA-3886+-83-4 3887+12 
Scate/+¢" Jeres — Jcrean tobe parted as par bridge LL i . R OLD OULVERT NO. 64 
Seohe ("4 shyt pipette : x Scales as indicated 
Cibelli celiac idk Ble Aiea ppt than [Din rock. Rapes Bram ves oo 

MADE BY Me. Kjins Quy ites QETAILI OF ICREEN ‘mate of the exafroc? arma for Seale °C! Seren WA] 0 
TRictp ar aca aid Bf tey, SHevctura! steel Beeried necessary err8 ! 

i p pinto ecial Deynty tate hmcinnse 
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Culvert #65 364' of 12' Wide x 11'1" High Stone Block Arch and p 
156' of Concrete Arch Aen che: 


Entrance Looking South Toward Entrance Exit 
Headwall and wingwall areas in fair to good Heavy buildup (2" or more) of mineral deposits on Headwall and wingwalls in fai iti 
condition with cracks, cold joints and scaling. the stone block arch walls from slow seepage. A to numerous cracks. Water re caeeeet ae 
Left wingwall was partially undermined. South concrete encased sewer pipe runs along the west 4" deep. : ak oe cone 
end concrete arch constructed when embankment side of the barrel. One can walk along the top 


was widened for railway. See Holley Trough for about 100' from the south end before the 
Introduction and Plans. water gets too deep for hip boots, 


From south to north (entrance to exit) - south entrance 
for 50' was concrete arch, The arch was in good 
condition except for scaling along the bottom portion, 
The stone block arch had a large number of short soda 
straws and heavy efflorescence with constant dripping 
for the first 15'. The arch was dry for the next 40-50', 
after which dripping continued the length of the barrel 
to the north concrete arch (a few steady drips, but 
nearly all were slow, 1 drip every few seconds). 
Efflorescence from 1-3" thick, in streaks, covered both 
walls and indicated active seepage. North concrete 

arch had approximately 6 areas of spalled concrete 2s 

in depth, Expanded metal lath, used in the construction 
of the north arch, was approximately 5% exposed due to 
spalling of concrete. North concrete arch was dry, 
except for slow seepage at a few joints. Except for 

a few voids between some stone blocks, the blocks 

in the barrel were in good condition, None seemed to 

be missing, slipped or cracked, but it was difficult 

to see under the thick coating of mineral deposits. 
Although the culvert appeared to be fair to good condition, 


Method of Inspecting Culverts #65 and 86 
no inspection could be made below the water line. 
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CULVERT NO. 65 
Contract No. 62. 


ALTERATION NO 3 
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i Ps Re seer aoe Erie Canal STA.3915+65 Section lO 
* OE ee DETAILS FOR WIDENING OF NORTH BANK 
ecereeet | OF CANAL & NEW CHANNEL OF 
| ‘ SANDY CREEK AT HOLLEY 
mice L+8° Ocue a: ined gnc approved Scat acest and epproned 
Noles ~ GA Of well 200 to be peil? wrest ) s 
te dirweted by Pee Lrpenrer. Jogtra/ Residant Paginerr bias 


ae 29 9+. Swrsial Deputy Sate Bngineor 


Mace 81 A/ Brack At regan Ce 
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CHrCKED by 


Culvert #66 207' of 42" Cast Iron Pipe 
Not Inspected 


Exit 
Top half of headwall and top of wingwalls in good condition. 
Bottom section of headwall area and wingwalls in fair to 
poor condition with deep scaling, cracks and delaminations. 
Water in culvert could be lowered 1-2' by cleaning out 
ditch. 


Culvert #67 231' of 48" Cast Iron Pipe 


Entrance 
Headwall had a vertical crack over the center of the pipe. 
Generally headwall was in good condition, Wingwalls were 
in fair to good condition with some transverse cracks and 
efflorescence in the middle, 


There was one vertical carck in the headwall, Otherwise, 
headwall and wingwalls were in good condition, 


Cast iron pipe in good condition, Some drippage at 24" 
center drain, Slight zig zag in pipe noticed from the 
ends, but it cannot be detected inside, 
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be changed by the Lagimeer 40 ony e/erarien concrete fo be deposited mithout beckformes. 
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Fer details of Drain Cover see Sheet Me. 6 4 [\ Ss. % 
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ELEVATION OF INLET 











Scat [4 
Scale "+ 8° ELEVATION NO CUT-OFF 
Scale \*+0! 
Notes. The Aases Sore ei art pecans rap mgatsirap apie fo went 
eppraximate only, ee Tes meena Lagmeer te be af Fe 
alaasfidet de Ef cong alavencacioas Pais! poala name aan Fa) Soil 
Liha precaution shout? be token fo secure 2 proper foundation 9006 see, 
under headwal/s. me 
2nd Class Poving te be laid an 6 “of himng ‘Gravel Grare/ 
kdges of Bnd. Class Powng fo be protected by o course of paving shone 
H of least 18° 177 depth Poyrment to be rade therefor os Brd. Chass Paving. 06.6 989.2 
t AU exposed edges of concrete to be rounded fo a raciirs of 1” Meret pan Horapon 
Lengthy af concrele cutoff wal] may be reried hy the Ergiinatr 14 0.580 258/ 
eorreapend with sicaratoed (nes 
Lpeotion, 
Gre 84 caal iron shondord phi 2 € ring for Wing, shall be os pipe emcee ro Seah ae 
furnished to close the 24 pipe. By Hale pg teh fiak Meroe rt the Lagiear ( 1 tract \ we 
Fer dbails of cast iron drain cover see sheet No. 64 ~OnTrac Vo 
at tod Ch Prveng to be protected by ot oe aap Payment XY . 
: Between west line ot Mon.ve County and Eagle Harbor 
3 Sie Claas Cocrere CULVERT AT STA 3978 +6# 04 
OLD CULVERT NO. 67 





Scales as indicated 


Esc med wal 


LAYOUT PLAN 
MADE By j¥4: ouT Pt. SYMBOLS ae 
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lat CHECK BY mw 918. 
2nd.CHECK BY WCW. /arfrw 





Culvert #68 240' of 42" Cast Iron Pipe Culvert #69 (Dive) 204' of 5' Wide X 4' High Concrete Box PAGE 253 


Not ican 


Exposed sheetpiling on south embankment, Widewater area ee Entrance 

is at left. The south end of this culvert was plugged prior Headwall and wingwalls in fair condition due to many cracks 
EO care me the widewater area. See Introduction, Canal Scaling at end of wingwalls, Water level dropped 6" by 
Culverts, cleaning out channel at exit end, 


Headwall and wingwalls in good condition Exit 
Headwall and wingwalls in fair condition due to many cracks, 
Right corner of headwall missing. 


No active leakage, but 2 joints in north half had 1' long 
stalagtites, No leakage at 18'"' drain at center. South half 
of pipe partially filled with silt, gravel. 


Water seemed to be coming out of rock and brush covered 

embankment next to left wingwall. Water level was dropped 
South end of pipe ended at round wooden plug. Entrance area 6" by cleaning out channel. Small brook could then be seen 
filled with concrete prior to flooding widewaters, Cast iron coming out through rocks. 1' deep silt where brook meets 
pipe in good condition, culvert stream, Most brook water is not from canal. 
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Seale /*- 50. 








ELEVATION NORTH CUT-OFF WALL. 
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Notes. 7h alerations of batlom of structures shown om this drawing 


owe. we anly, and rraay be vdered hy the Exgunecr fe be 
at any alenation ara any dimemsions pecessary fo ge a proper 
foundation. 


Letra precaution shoukd be pater he secure proper faumdation 
under headwolte 
Wherever Me, excavation tor trunk of cutver! fo be 
mode only to neat lines and under such condthaws amcrete 10 
be teposted without bockforns. 
Al expased edges of concrete to be rounded foo ractiss 
of | imchy unless oftverwise shown, 
Edges ond batters of slopes of 2rd class poving 
to be protected by a cwurse of stone af least 10 incites in dgpth 
are poyrnert fo be made therefor 28 Bnd Class paving. 
The exact limits ard elevatieve of paving to be Jaler— 
mined by the Engineer 
For delai! of cad iran drain cover see shee! No. OF 
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Erie Canal Section |O 
Between westline of Monroe County and Eagle Harbor 
CULVERT AT STA 3997+94- 3998+40 


OLD CULVERT NO. 68 
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Fev deteils of Draw Corer see 3. 64. 
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Erie Canal Section 10 
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4 Swes shypes /an /4 
S Seake /* + 40° Between west line of Monroe County and Eagle Harbor. 
CULVERT AT STA-4072+90.3 4073+13 


The bases of stroctures shawn an thes plat shall be cansdered as gapronimate any and may be arora” by the Lagincer 
OLD OULVERT NO. 60 


4 an tobe at any theraten or af any dtrensiacs mecessary fe Caryeer Seardo tia 
Satay to be fostered 10 angle by f choi and approved hag nga saber he obssed os See raralicoe eae Oe eft weks pe be chessed os Sed of concrete Mather moszmy ee 
bach ; 17 a Hes pl 19 be cessed 43 dc! cancrore Scales as indicated 
. : ATHLS OF SCREEN, Fnnilotid ee! : 
Srlitg to be pointed as per hime spectheatidos. eho Lipesed obges of concrete to be reavded 40 4 redius of /* wnhess stbarmse shen 
Lock ond chain te be pad ter af cantract prict for sited The eaoct hients ond werctars of parieg are to be deterenved Ly the Lapeer 
salie — SHractora/ SHee/ lipes of 2nd cl parng fo ba, ‘by ocmerse af stows at hoes! 18" deg Pepnset therefor tebe made as 2ad 2 Shen Paring 
- , Gprae-'e SRITINE SETTING Lages of Sod Cet esletetectecls el coarse af showe af lees! 12" ean Repent theretar to be made os tal Sue Parag. 
Stole |" do Larg/t of oavcrate cat oft wrel’s may be vorned by the Lagarcor te correspand w/b Exanerfion Lives. 











Culvert #70 (Dive) Culvert #71 (Dive) Culvert #72 (Dive) PAGE 256 
178' of 3'9" X 3'9" Concrete Box 179' of Triple 7'8" Wide X 4' High 194' of Twin 42" Cast Iron Pipe 
Not Inspected Concrete Boxes Not Inspected 
Not Inspected 


Headwall and wingwall in good The 3 exits for this culvert are Headwall and left wingwall in good 
condition. Scaling and a few located under the Brockville Weir condition, Right wingwall in fair 
cracks at low end of right and Waste Gate. Stones and debris to good condition with low end 
wingwall. No water flow. 40' were partially plugging exits. partially scaled away. 

of garden hose could syphon all 1 active syphon, 

culvert water down into an 

abandoned quarry. 
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DETAILS OF SCREEN 
Screen tobe paintea as per brid specifications 
Screen to be fastened fo angle with 8 Chain andapproyed lock 
Payment for lock and chain to be made a5 for Structural Steel 
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The exact limits and elevations of paving are fo be determined by 


ths Engineer 
Edges of 2nd.Cl. Paving to be protected by acourse of stone at 
least Bideep Payment to be made there for as 2nd. Cd Stone Paving 
Length of concrete cut-off walls may be vai ied by the Engineer 
to correspond with excavation lines 
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Jontract No. 62. 


Erie Canal Section 10 
Between west line of Monroe County and Eagle Harbor. 


CULVERT AT STA-4#167+37-8 4106+98 
OLD OULVERT NO. 70 
Scales as indicated 
Bremiacd and approved 
er Da 1910 


UB Lancirith, 
Special Deputy State Engineer. 
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Culvert #73 (Dive) 205' of 3'9" x 3'g" Culvert #73% (Double Dive) 183' of 36" Culvert #74 (Dive) 205' of 3'9" x 3'g" 
Pre Concrete Box Cast Iron Pipe Concrete Box 
2 REReseEes f Not Inspected Not Inspected 


>: 
” 


- ; ets Exit 
ee pene See ener in goed coudie Lon. Headwall and wingwalls in good condition, Headwall and wingwalls in good condition, 
ater was backed up by orchard pond, 1 Culvert well filled with debris. Culvert well filled with debris. 


syphon 


Culvert exit is at right center of 
orchard pond. 
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As vontract No. 62. 
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Notes. 

All exposed edges of concrete to be rounded to radius of |. 

Masonry in culvert casing and cut-off walls to be 3rd. Cl 
concrete. All other masonry shown on this sheet to be 2nd CL 
concrete. 

The exact limits and elevations of Paving ore tobe determined by 
the Engineer 

The bases of structures shown on plans, shall be considered as 
approximate only, and may ordered by the Engineer to be at any elevation 
or of any dimensions necessary fogive @ proper foundation. 

Length of Cut-off wailsmay be varied by the Engineer to corres— 
pond to excavation lines. 

Where possible, excavation to be made to neat lines of Concrete and 
in such cases the Concrete is tobe deposited without backforma. 

Screen to be painted as per Specifications. 

Screen to be fastened to angle by § chain and approved lock, payment 
thereof to be made at Contract price for structural steel. 

The ditch to be 3+0° bottom. width, Side slopes, |on |b, to be protected 
with 3rd Class Paving ae shown. 

Edges of 3rd Cl Ing to be protected by a course of stone 
12° deep and payment is to be made for same st contract price 
for 3rd Cl. Paving. 
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Extend cut-off wall 
ebeut 6° in rock 


CULVERT NO. 73% 


Contract No. 62. 


ALTERATION NO. 4 
Erie Canal Section iO 
DETAIL PLANS OF NEW CULVERT AT 
CENETR LINE, STA. 4290-76-73 
Scales as indicated 
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ani approved 
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Br 19/3 
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The bases of stroctorss shown on this phon shal! be considered as 
qgoracimate only, and may be actered by the Exgineer 10 be of ony 
elevation or of ony dumensiens necessary fo give o proper Sovre/ion. 


Qwrer of cover? fo ba chessed 03 bad ch renterced concrete. Cot-off 

wols tobe chessed as Frit cl concrepe, Ud Wher mesenry shown an this 

plen to be classed os Bad ch coporere, 
bypased edges of concrete to be rourded fea rodws of /* unless obhermse shown 
The exact timits ond eleratrans of paring are tobe cétermmned by the Engurcer: 
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Yontract No. 62. 


Erie Canal Section 10 
Between west line of Monroe County and Eagle Harbor. 
CULVERT AT STA-4314H10 4313+68 


OLD OULVERT NO. 74 
Scales as indicated 





Culvert #75 (Dive) 204' of 24" Cast Iron Pipe 
Not Inspected 


Exit 
Headwall and wingwalls in good condition. Clean 
water flows into a 12" pipe and heads underground 
toward house, Culvert well filled with leaves and 
debris. Board fencing and pipe seems to indicate 
that water is used by land owner (Kirby). 


: Fae” tr eae 
Small well found about 100' east of 
Culvert #75 at the toe of the north 
embankment, Water level was 3' below 
ground. No flow noticed, 





Culvert #76 (% Dive) 217' of 42" Cast Iron Pipe 
Not Inspected 


Headwall and wingwalls in good condition. End of 


left wingwall broken off. 


Pipe half full of water. 
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SECTION B-B ELEVATION OF NORTH ENO 
‘Seale [A Scale /"=# 
Expose! Capp Ios te be rounded fea I radius 
dado) ° 
kdges of, pawng ore fo be protected by 2 course a store of feast 18° 177 depth. 
Aaynerd te be mock therefor 24 Bad Cless ving 
Exact limits of paving to be déterrnirred by Emginear (7 charge 
In oting trench for catvert trexigh fd enbonkments, shecting and brewing 
is fo be used wmahess ‘whomse deected by the Exgineer 


One 18" cast iron stondard plug provided with a # ring for hitting, shot! be 
Purnished fo close the bell of the 18'mpe. Plugs fo be paced ond cathed mith chay 
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Contract No. 62. 


Erie Canal Section IO 
Between west line of Monroe County and Eagle Hu rbor. 
CULVERT AT STA-4381++00- 4380+49 


OLD CULVERT NO. 76 
Scales as indicated 


Boum dan tannand 





Liges of Grd ol pong ore to be protected ty 
ecerse of ste at least j2" deep. Poyment tereror 
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ELEVATION OF NORTH CUT-OFF WALL 
Seale |"*8! 
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Culvert #77 


Looking South-Exposed Top of Culvert, Apr. 1976 
Albion Waste Gate and Weir in background, Area 
sandbagged off for repairs, Concrete lining over 
top of culvert has mostly disappeared. 


In the Spring of 1976, water was seen spouting 

up into the nearly drained canal when the culvert 
was flowing full. Later, the area above the 
culvert was sandbagged off and a hole down between 
stone blocks was found, The downstream channel 


was then cleaned out so the culvert could be entered 


and the entrance area was also cleaned of debris. 
The hole was patched with concrete and the canal 
filled, In late August, a large quantity of water 
was seen spouting out a 30-40' long section of the 
east barrel west wall near the south end, The 
west barrel could only be entered a short distance 
from the exit end, It was plugged by a 5-6' 
diameter tree trunk wedged between the floor and 
ceiling. On Sept. 15 the waste gates were closed 
and our first thorough inspection was made, 


135.5' of Twin 12' Wide X 6'3" 
High Stone Block Arch and 


40.5' of Concrete Arch 


Entrance 
Albion Waste Gate and Weir overhead, No airspace 
existed prior to cleaning of downstream channel. 
Note stones missing under middle gate in 1976, 
Compare with 1975 photo in Albion Waste Gate and 
Weir section, 


Exit 


Headwall and wingwalls in good condition with a few 


cracks, Only 8" of airspace existed at exit prior 
to cleaning of downstream channel. 
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East Barrel-Looking South From Exit 
Concrete arch had a few scattered efflores- 
cent covered cracks, Stones in culvert and 
in exit channel appeared to be the remains 
of an old mill that existed at the culvert 
entrance. 


Ceiling of East Barrel 
Large board used to prop up tilted and partially 
fallen stone block while overhead concrete 
repairs were made in the Spring of 1976. Two 
other adjacent stone blocks were partially missing. 
New concrete was seen high up in joints. 


Culvert 77 
East Barrel 


East Barrel-Looking South 
Note row of ceiling blocks higher than others. 
Either the bottom sections of these blocks have 
fallen off or the blocks were never lowered 
to correct position, 


West Wall of East Barrel Near South End 
Two weeks prior, a large quantity of water was 
seen coming through a 30-40' long section of 
the lower wall joint. All leaks had now stopped. 
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Plugged West Barrel - Looking South From Exit 
Concrete arch had a few scattered 
efflorescent covered cracks 


Plugged West Barrel - Looking North 
Behind the plug, the culvert floor has filled up 
with rocks and gravel. Another stone block exists 
below wall at right. Compare with east barrel 
wall photo, 


Culvert 77 


Plugged West Barr 
5-6' diameter tree trunk plugged culvert. 
30' or more of debris was piled up behind trunk. 


West Barrel - hole 1' square by 1' deep existed 

in a stone block 3' and 8' in from the entrance. 
Constant scattered dripping throughout. Drip size 
streams existed in 3 or 4 areas mainly in south 
half. Numerous joints open between stones. A few 
cracked blocks at entrance. Exit plugged. 


East Barrel - about 6 broken blocks within 10' 

of the entrance, but only 2 have partially fallen 
out. One block has slipped down 2", Numerous 
joints open between blocks, Many constantly 
dripping streams mainly in south half. Board 
used to prop up ceiling block while repairs were 
made, No leaks in area of repair. Heavy leak in 
west wall seen 2 weeks previous had stopped. 


Sections of both barrels, mainly near the entrance, 
need repair, Work on unplugging the west barrel 
has been started. Both barrels need cleaning, 

Both north end concrete arches contained a few 
cracks, but were still in fair to good condition, 
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Culvert #78 (Dive) 216' of 42" Cast Iron Pipe Culvert #79 (Dive) 144' of 30" Cast 


Iron Pipe Culvert #80 (Dive) 190' of 42" Cast Iron Pipe 
Not Inspected Not Inspected 


Not Inspected 


Exit 
Headwall and wingwalls in good condition. Pipe 


: B hed ; Headwall and wingwalls in fair condition due to 
half full of silt. : =n many cracks, Culvert well filled with silt and 
drainage channel filled with vegetation. 


Entrance 
Square manhole cover in foreground 
is entrance, Exit manhole is under 
car behind telephone pole on north 
side of canal, This Town of Albion 
storm sewer was allegedly cleaned 
out in 1974, 
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Culvert #82 (Dive) 195.5' of 60'' Cast Iron Pipe 
Not Inspected 


Exit 
Headwall and wingwalls in good condition above 
horizontal crack or construction joint, Efflorescent 
covered cracks in vicinity of crack and end of left 
wingwall partially scaled away, 7-3'' syphons, 3 
active, 





Culvert #83 (Dive) 243' of 42" Cast Iron Pipe 
Not Inspected 


Exit 
Above the water line, headwall and most of wingwalls 
in good condition, 6" deep scaling on headwall and 
wingwalls at water line, Low ends of wingwalls scaling 
away, 3-3'' syphons, 1 active. Note embankment erosion 
by active syphon behind left wingwall. 
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Culvert #84 (Dive) 207' of 42" Cast Iron Pipe 
Not Inspected 


Exit 
Headwall and wingwalls in fair to poor condition. 
Concrete was all cracked, but holding together. 
Culvert well filled with debris and drainage 
channel filled with vegetation. 


Culvert #85 (Dive) 195' of 42" Cast Iron Pipe 


Not Inspected 


Headwall and wingwalls generally in 
A few efflorescent covered cracks. 


good condition, 
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Culvert #86 300.5' of 10.5' Wide X 7'9"' High 
Stone Block and 
24' of Concrete Arch and 
25'+ of Concrete Box 
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Entrance 
Headwall and left wingwall in good condition. 
Right wingwall scaled along top. This 
concrete box entrance was probably built soon 
after the Eagle Harbor Trough was repaired 
in 1927, It prevented debris from blocking 
the entrance (See Eagle Harbor Trough). Old 
headwall is at right, 


Looking South From Exit 
Arch keystone next to concrete headwall has 
slipped down 2", Keystone has also slipped 
2" at entrance. Cobwebs hang from ceiling 
by slipped block, 


Exit 
Headwall and wingwalls in fair to good con- 
dition with some efflorescent covered cracks, 
Horizontal crack about 1' above top of arch 
and vertical crack over top of arch, 


From south to north (entrance to exit)-Concrete 
box in good condition, Concrete arch has a few 
efflorescent covered cracks, but they were dry, 
Stone block arch section has a few steady drips 
(mainly in center 1/3 of culvert) and walls were 
covered with stains and mineral deposits, Two 
blocks near the center of culvert appear to have 
lost 2" of their face, Many dry efflorescent 
covered cracks in short concrete arch headwall 
section. Keystones at both ends of the stone 
block arch have slipped down about 2", Overall, 
the culvert above the water line appeared in 
generally good condition, 


Looking North From Entrance 
Slipped keystone can just be seen about 20! 
into the arch section, Culvert inspected by raft, 
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222,25" of 30" Cast) Eron: Pipe 
Not Inspected 


Culvert #87 (Dive) 182' of 30" Cast Iron 


Culvert #88 (Dive) 221.5' of 48" Cast Iron Pipe Culvert #89 
Not Inspected 


Not Inspected 


Exit 


Exit 
Headwall and wingwall ends next to 


Headwall in fair condition due to many 
efflorescent covered cracks, 2 horizontal 
cracks, 1 at top and 1 at bottom of ceiling 
slab. Culvert well is just inside opening, 


Headwall in good condition, This 
is not a dive culvert. The drainage 
channel was filled with vegetation. 


headwall in good condition. Near 
ends of wingwalls scaled, fractured 
and delaminated, Culvert empties 
into swamp. 
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Contract No. 9. 


Erie Canal Section X 
Between EAGLE KARBOR AND MEDINA 


DETAIL PLANS FOR 
CULVERT AT STA.4643+22 4642+68 
OLD CULVERT NO. 89 


Scales as indicated. 
Bramined and appreved 


Tapedlal ropusy State Engineer 


Sept 16” 1907 








Culvert #90 217.5' of 48" Cast Iron Pipe 
Not Inspected 





Headwall in good condition except for 1 large vertical 
crack in the center over the pipe. Culvert was half full 
of water, A stalagtite curtain wall extended to the 
water line at the lst joint. Little or no water flow. 

1 active 2" syphon. 





Knowlesville Widewater Area - Looking 
South 

Culvert #90 was plugged prior to 

flooding the widewater, Old entrance 

exists under water at left. See Intro- 

duction - Canal Culverts 


Culvert #91 (Dive) 182.5' of 30" Cast 
Iron Pipe 
Not Inspected 


ied 


ABT, we 


Upper portion of headwall in good 
condition, _ Lower portion near water 
line had a 6' long, 1' wide by 8" deep 
horizontal scaled area. Wingwalls in 
poor condition with many cracks and 

deep scaling at the water line. Culvert 
well had been fenced off with railing, 
possibly to keep cows out. 
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Culvert #92 525'+ of Various Pipe Sections 


96' of 7.5' Wide x 3'7" High Concrete Arch PAGE 290 
191' of Twin 42" Cast Iron Pipe 


58' of 6' Wide x 4' High Concrete Arch 
150'+ of 4' Wide x 3.5' High Concrete Box 
30'+ of 4' Wide x 3.5'+ High Planked over Stone Walls 


Entrance 
Sewer creek flows under barn and out through right 
side of stone wall barn foundation. Someone erected 
stone walls along the creek, put planks over the top 
and created a lawn overhead. 


Headwall in fair condition, 2 vertical cracks over 
top of pipe and scattered other cracks, Pipe 2/3rds 
full of water, Drainage channel filled with debris. 


Knowlesville-Looking Southeast 
Canal lift bridge is at left. Culvert entrance is 
under barn in background, A manhole entrance should j 
exist by the side of the firehouse on the left according Culvert Exit Area 
to the original plans, but it was not seen at this time. Headwall is located just beyond road 
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Culvert #93 (Dive) 182' of 36" Cast Iron Pipe 


Not Inspected 


Exit 
Headwall generally in good condition, A few 
cracks were just above the water line, Wing- 
walls had a number of cracks and low ends were 
a little undermined, 


Culvert #94 (Dive) 181.5' of 36" Cast Iron Pipe 


Not Inspected 


Exit 
Headwall in fair condition due to many efflor- 
escent covered cracks. Wingwalls were in poor 
condition with many cracks, About 1/3 of left 
wingwall has disappeared, 
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Culvert #95 176' of Twin 10'2" Wide X 7' High PAGE 297 
Concrete Lined Stone Block Arch and 
30' of Concrete Arch 


Entrance 
Headwall and wingwalls were in fair to poor condition 
with numerous cracks, deep scaled and delaminated areas. 


Exit 
Headwall and wingwalls were in fair condition with many 
cracks, scaled and delaminated areas. 
Culvert floor is bedrock, 


Both barrels contained similar deterioration - the 
concrete arches at the barrel ends had a number of 
efflorescent covered cracks, The concrete linings had 
many deep scale areas ranging in size up to 30 square 
feet, In 2 of these deep scale areas, the stone blocks 
behind the lining were exposed. Very little ceiling 
drainage, but one small stream was coming through the 


west side of the west barrel. Repairs are needed, 








Culvert #95 PAGE 298 


East Barrel - Looking South South End of East Barrel 


West Barrel - Deep Scale Area 


West Barrel - Deep Scaled Areas 
Stone blocks can be seen behind the 8'' thick concrete 
Small stream coming through block wall in this 


lining. 
area. 
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Contract N 


ALTERATION NO. @. ‘ : 
Erie Canal Section X 
BETWEEN EAGLE HARBOR AND MEDINA. 
REVISED DETAIL PLANS FOR CULVERT 


AT STA-485t"49 4850+58 


OLD CULVERT NO. 96 
Scale: 8 feet to the inch, except as indicated. 
Bramined and approved 








Culvert #96 202' of 19' Wide X 11'+ High Stone Block Arch 





South End Headwall Aug. 1976 
Dark area on lower left wingwall and west wall near 
south end began leaking seriously in Aug. 1976 


This culvert was first inspected on Oct. 1, 1975. At that time, a 
number of areas mainly in the south half of the culvert were slowly 
dripping. The whole inside had been covered with shotcrete and about 
25% of the shotcrete was now either missing, loose or delaminated. 
Although the concrete roadway was cracked, uneven in places and covered 
by water in some areas, the culvert looked in good condition. 


On Nov. 20, 1975, while passing through the culvert, a heavy leak was 
seen coming through the west wall near the south end and the Region 


was notified. 


This culvert has had a problem with leakage since it was built. In 

the 1918 Superintendent of Public Works Report, the following information 
was found: '"Knowlesville road culvert has been leaking for some time. 
Leakage becomes serious during the month of October, Steel sheet 

piling driven in berme bank east of culvert and 2 boatloads of clay 
placed on south bank in prism. This cut off leak temporarily. I am 
informed by the divison engineer that the canal prism is to be lined 

with concrete for a distance of 150', both east and west of culvert 


centerline, " 


North End Headwall 
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Leak Through West Wall 30' from South End, Nov. 
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Culvert 96 PAGE 301 
Prism Lining - Mar. 31, 1976 
Lining placed in 1920 under Contract 200 





Looking South Directly Over Culvert Looking North Near Center of Culvert East Edge of Waterproofed Concrete Slab 
3-4"' of concrete missing over center Leaks are from nearly dry canal. Most of the 4" thick concrete top slab has dis- 
of Culvert. appeared here. 


Note holes at top of south embankment. 











Culvert 96 
Heavy Leaks Developed in August, 1976 
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Looking South From North End 
Heavy leaks developed along base of west 
wall about 50-100' in from entrance and at 
west wingwall, 
Note loose shotcrete lining. 


After the clay lining was placed, the rate 
of leakage had been cut by approximately 
1/3. In the mean time, the decision was 
made to remove the old prism lining and re- 
place it with a continuous waterproofing 
membrane. This work is to be done in the 
Spring of 1977 under Contract D95315. 


Looking West Along South Embankment From 
Culvert Centerline 

In late Aug. 1976, the south embankment was 
lined with clay for approximately 75' on 
either side of the culvert in an attempt 

to stop leaks. 


Looking East, March 1977 - Arrows Denote Holes 
Most of the clay was on the canal bottom. 


After the south embankment was lined with 
clay, 2 small whirlpools were seen near 
the water edge over the culvert. These 
were plugged by ‘hand, 





Leak Hole Found About 20' West of Fence 
Clay only partially plugged hole. 
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Contract No. 200 
Erie Canal Sections 9 &10 
Driving piling etc , between Rochester and Lockport 
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Culvert #98 (Dive) 221.5' of 48" Cast Iron Pipe 


Culvert #97 (Dive) 181.5' of Twin 36" Cast Iron Pipe 
Not Inspected 


Not Inspected 






Exit 
Headwall and wingwalls in fair to poor condition 

with many cracks, scaled and delaminated areas, Very 
deep culvert well. 


Exit 
Headwall and most of wingwalls in good condition, 
Low ends of both wingwalls were undermined and 
appeared ready to fall off. 2-3" syphons, 1 active. 
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Culvert #99 (Medina Aqueduct) 





Entrance 
Wall surface has partially scaled away 





Edge of Arch Entrance 
Note exposed steel bars and efflorescent covered cracks, 


; 


159' of 50' Wide x 17' High Concrete Arch 
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Canal towpath on top of wall. 





Note cracks and vegetation. 


Edge of Arch Exit 
Note scaling and efflorescent covered cracks. 


Culvert #99 (Medina Aqueduct) PAGE 310 


Entrance 
West Side of Arch 


West Side of Arch 


East Side of Arch 
3-4' spacing of efflorescent covered cracks 


Note vertical efflorescent covered cracks at 
3-4'-spacing on lower section of arch wall. 








East Wall - 


lst Joint from Entrance 


Culvert #99 (Medina Aqueduct) 





Retaining Wall on East Side Next to Entrance 
Bottom of wall undermined, Large depression 
behind left end of wall. 


From south to north (entrance to exit) - 6 construction 
joints exist in the arch barrel, The lst joint was 50% 
scaled to a depth of 6'' mainly on the south side of the 
joint. There was no leakage, but it was damp on both 
sides, The 2nd joint was 5% scaled and in good condition, 
There were no leaks, but it was coated with efflorescence. 
The 3rd joint was 20% scaled to a depth of 3". There was 
no leakage. The 4th joint had scaled 4" deep along 30% 

of the joint length. No obvious leaking. No scaling or 
leakage at joint 5, There was, however, some efflorescence 
and joint was damp on west half of barrel. Joint 6 was 
scaled approximately 8'' deep along 50% of the joint. The 
east end of the joint has one scaled area 8" wide by l1' 
deep by 3' long. Dripping seen along entire length of 
joint, On both sides of the arch, there were efflorescent 
covered cracks spaced 3-4' apart only on the interior arch 
sections, not on the entrance and exit arch trough wall 
sections, These cracks line up with the steel arch ribs 


encased in concrete, Some repairs are needed on this 
large culvert. 


pe BR 
eee. 


East Wall - lst Joint From Exit 
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CULVERT NO. 99 
Contract No. 65. 
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Erie Canal Section 10 
AT MEDINA 
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Culvert #99%  500'+ of Stone Block Arch Culvert #100 (Dive) 185' of Twin 42" Cast Iron Pipe PAGE 315 
Not Inspected Not Inspected 


Storm sewer built by Town of Medina, 
Manhole entrances on both sides of canal. 


See Introduction - Canal Culverts 
It is not known if any plans for this old culvert still 


Exit 
Headwall in fair condition with many efflorescent 
covered cracks on bottom half. Left wingwall in 


poor condition with many efflorescent covered 
cracks and end scaled up to 6 inches deep. Right 
wingwall in fair condition with many efflorescent 
covered cracks on bottom half only and end scaled 
up to 4 inches deep. 


Exit Manhole in Glenwood Avenue 
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Culvert #101 204.5' of Twin 42" Cast Iron Pipe 


Culvert #102 196' of 36" Cast Iron Pipe PAGE 317 
Not Inspected , 
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Concrete in headwall appeared to be in good condition, but the 
headwall was tilted. Half full of sewer water, Pipes appeared 
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Headwall Tilted 


Headwall appeared to have been refaced with 1-3" of concrete, 
A 2' diameter tree stump was seen at each end of the headwall. Facing was now delaminated and cracked. Top of pipe 6" under 
The trees apparently caused the headwall to tilt about 1' at the top. water. Drainage channel needs cleaning. 
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Culvert #103 174' of 12' Wide X 10' High Stone Block Arch and PAGE 320 
59' of Concrete Arch 


‘ Fates» ee 
Entrance 
Headwall and wingwalls in fair condition due to areas of Headwall and right wingwall in fair condition due to 
efflorescent covered cracks. many efflorescent covered cracks. Left wingwall in good 
condition, except for top next to headwall, 


Looking North from Entrance Exposed Top of Ar 
Approximately 6 large leaks seen in 1975 Back side of 1825 Erie Canal culvert headwall, Arch in foreground 
was covered with concrete many years ago, In 1976, the 10' in 
front of the headwall was covered with concrete, This stopped a 
few leaks, but another 30' of uncovered stone block arch exists on 
the other side of the Erie headwall where most leaks exist, 








Culvert #103 PAGE 321 


Looking North from Entrance 


After repairs in 1976, a few leaks stopped, but others remained, 
Note heavy drippage in foreground and water squirting out right 


wall in 2 places part way down the barrel. 


Stone Block Arch Area at Center Drain 
1' square hole 3' up alongside pipe, No leaks. 
1' X 4' block has dropped 3-4", Top of arch capped with concrete, 


At the south (entrance) end, the 30' long concrete arch was in good 
condition, Heavy drippage at joint with stone blocks, Near joint, 
2 blocks had 1' square, 10'"' deep holes, Heaviest leakage occurred 
about 75' from the south entrance, 6 or more good size leaks were 
evident mainly in the south 1/3 of the stone block section, Approxi- 
mately 6 places where a block has partially fallen out. Adjacent to 
the north end concrete arch, a 1 foot square block has dropped 1". 
At the center drain, a 1' X 4' stone block has dropped 3-4", A 1' 
square hole existed 3' up along side the 8" diameter drain, This 
hole may have been made during drain installation, Whole area must 
be thoroughly capped with concrete around top of center drain as 

no leaks existed here. Many blocks have cracked horizontally along 
bedding planes a few inches apart. North end concrete arch was 

in good condition. Repairs needed, 
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TILE DRAINS AND DITCHING NORTH EXTENSION-CULVERT NO.103 
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Culvert #104 214' of 36" Cast Iron Pipe 


Culvert #105 (Dive) 180' of 30'' Cast Iron Pipe PAGE 324 
Not Inspected 


- Lah -G- 
Entrance 


Headwall and wingwalls in good condition. A few efflorescent 
covered cracks on right wingwall, 


Headwall and wingwalls in good condition. 
culvert well covered with planks, 


he. 

Exit 
Headwall in fair to good condition with a few cracks and scaled 
areas around culvert barrel. 


Cast iron pipe culvert in good condition, %" thick steel 
plate patch near center ready to fall off, but probably 
another one exists on the outside and the pipe is encased 
in 1' of concrete. 8'' flowing pipe from sewage treatment 
plant runs into entrance, Pipe 1/3 filled with mud, No 
leaks. 
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Culvert #107 147' 


ste Pa ee 


Looking North Along North Embankment in Middleport 
Culvert #107 exit is located in the distance by the 
3rd telephone pole. 


The north embankment in Middleport is narrow and 
steep due to the nearness of the road and homes, It 
does not meet current criteria for canal embankments. 
Plans are now under design for the reinforcing of 
this embankment area, 


of Twin 12' Wide X 5' High Stone Block Arch 


Exit Area 


Exit 
Headwall was in fair condition with a number of 
efflorescent covered cracks. Dark circular holes 
are weep drains. 


View of exit area from under roadway bridge. 
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Culvert #107 
Entrance Area 


Stone Block Retaining Wall over Culvert #107 


Culvert #107 Entrance 
Entrance. Middleport Waste Gate is at right. 


Stream in foreground (very little flow) cascades over 
5' high wall and down into culvert well, Water at 
right is flowing from canal waste gate. Floor of 
culvert is bedrock. 


4 wat East Barrel Near Exit End 


Unstable Stone Blocks on Left Side of Entrance eG blocks are breaking apazt and pieces oe ey 
ioe falling out. There were only a few areas like this, 
of which the above was probably the worst, 





Culvert #107 PAGE 329 


West Barrel 


le bi Mi gta dil 


West Barrel Entrance Looking Out West Barrel Entrance-Fall 1975 
Heavy leakage through retaining wall and keystone Not only had the keystone slipped, but the stone behind 
in arch has slipped down a little. Picnic table it had also fallen down about 5". 
was washed or thrown into culvert entrance, 


“= 


: * 
s “ 
« £ n. 
a Sa “SR 
West Barrel-Looking North Toward Exit Looking Out West Barrel Entrance-Winter 1977 


Note 12" diameter sewer pipe along west side. A year later, part of another stone block had slipped 
down just inside the entrance, 


- « 





Culvert #107 PAGE 330 


East Barrel 


East Barrel Entrance 
Keystone has partially fallen out as well as sections 
at west end of arch, There also appears to be a 
slight dip in the horizontal wall joints above the 
entrance. 


East Side of East Barrel Entranceway 
Many cracked and partially missing stone blocks. 


Both barrels of this culvert were in similar condition, 
Generally, the stone block arches appeared in good 
condition, except at the entrances. There was minor 
drippage throughout the northern 2/3rds, but the southern 
1/3rd (entrance end) contained a number of drip size 
streams and constant drippage. The entrance area has 

a number of fractured and partially missing stone blocks, 
and is in danger of collapse. 


Work is presently underway by Canal Maintenance Personnel 
to repair the entrance area of this culvert, The ends 

of both barrels are to be lined with corrugated metal 

and leaks through the retaining wall sealed, 


West Side of East Barrel Entranceway 
Many cracked and partially missing stone blocks. 
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Culvert #108 (Dive) 197.5' of 42" Cast Iron Pipe Culvert #109 231' of 9' High X 7' Wide Stone Block Arch PAGE 332 
Not Inspected a eaicon , 


Entrance Area 
Abandoned mill collapsed into culvert entranceway 
and had to be cleaned out. Water at left from 
Watsons Waste Gate, Headwall and right wingwall 
in fair to good condition with cracked and scaled 
Headwall and wingwalls in fair to good condition. 
Left wingwall had more cracks than right wingwall. 


is heme Th 3X 
Entrance Area 
Left wingwall. or retaining wall had a large hole 
in it and was deeply scaled along the bottom half, 
Part of the old mill foundation on left has slid 
down and the top could fall at any time. 





Culvert #109 PAGE 333 


Joint Area Behind Entrance Headwall 
Nearly all blocks next to the headwall were cracked 
and holes up to 1' deep existed all around arch. 


i a 
Exit 


Headwall was in fair condition with a vertical crack 
over the arch and a number of cracks on the lower 
section, Both wingwalls were in good condition with 
only a few scattered cracks. 


Looking South From Exit East Wall Near Exit 


Blocks appear to have moved (possibly open joints) 
and wood timber or pile exposed next to exit headwall. 








Fractured Stone Blocks 
Cracked blocks were seen in a few areas 


The culvert was in generally fair to good 
condition. 4 drip size streams existed near 
the south (entrance) end and spotty slow 
drippage was noted in a few areas, but large 
areas were dry although stains indicated 
past leakage or slow seepage. 2 blocks were 
partially missing up to 4" deep. 


Culvert #109 


Approximately 6" x 12" Block Missing or Never Placed 
Rocks and gravel seen in hole on west wall. Another 
void was seen on the east wall behind a gap in the 
wall. Both areas were dry. 


Open joints between blocks and the joint 
area behind the entrance headwall should be 
repaired. Repairs are also needed on the 
left wingwall at the entrance and dangerous 
conditions outside the entrance should be 
removed, 
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Screen fo be fastened to angle by ¥ chain and approved lock. 
Screen fo be painted as per bridge specifications 
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Contract No. 64. 


Section 10 


Between Meaina and Gasport 
DETAIL PLANS FOR CULVERT 


AT STA. 5285+98-2 48 
OLD CULVERT NO. 108 
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Entrance 


Culvert #110 197' of 48" Cast Iron Pipe 
20.5' of 4' X 4' Concrete Arch 


Headwall appeared in poor condition with many 
eracks, Wingwalls were in fair condition with 


fewer cracks, 


Exit 


Headwall and wingwalls were in poor condition 
with many cracks and delaminated areas, The 
whole headwall appeared to have moved as there 
was a 2" gap between it and the cast iron 


pipe. 


Hole Behind Exit Headwall 
Soil has been washing into the culvert through a 
2" gap between headwall and pipe. A 1' wide by 6' 
long hole was behind the headwall and, from inside 
the culvert, daylight could be seen through gap. 


Cast iron pipe was in good condition, Slow seepage 
through joints and at center drain, Concrete arch 
at south (entrance) end in good condition. Headwall 
areas, especially north (exit) end, need repair. 
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Culvert #111 188' of 48" Cast Iron Pipe 
20.5' of 4' X 4' Concrete Arch 


Entrance 
Headwall was covered with cracks, scaled at top and 


delaminated, Wingwalls were deeply scaled along the 
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? 
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a 


Headwall and wingwalls had many cracks. Right 
wingwall was delaminated, 


Cast iron pipe and concrete arches at both ends were 


in good condition, Slow seepage through joints and at 
center drain, 





Culvert #112(Dive) 207.5' of 36'' Cast Iron Pipe 


Not Inspected 


Exit 
Top section of headwall and most of wingwalls in good 
condition, Bottom section of headwall cracked and 


scaled, Ends of wingwalls cracked, scaled and 
delaminated, 
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Contract No. 64. 
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Contract No. 64. 


Erie Canal Section 10 
Between Medina and Gasport 


DETAIL PLANS FOR CULVERT 
AT STA.-5455+64-5 5454+24 
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Culvert #113 


190' of 18' Wide X 10' High Stone Block Arch and 30' of Concrete Arch PAGE 343 
(In 1967, this culvert was lined with corrugated metal under Contract M67-9) 





Entrance 


\\) } 
n eS, South End - Looking North 
Headwall generally in good condition. A few Headwall and wingwalls generally in good From the entrance to about 15-20' in. the 
efflorescent covered cracks and delaminated condition, Lower end of right wingwall bolts used to hold the plates side by side 
around the edge of the arch. Wingwalls in extensively cracked and sounds delaminated. have rusted. All other bolts were not rusted 
fair to good condition with areas of efflor- Culvert rests on bedrock. ; 
escent covered cracks, 


The steel liner plates looked in good 
condition. There was drippage and strains 
throughout the length of the culvert, but 
most wet areas, stains and drippage were 
concentrated from the middle to more than 
halfway to the exit. Mortar stains around 

the numerous plugs in the liner plate indicate 
that grout was placed behind the liner. 


However, the grout has not been 100% effective 
in stopping leaks. 





Looking North From Near Center of Culvert 
Most of the staining and drippage was concen- This truck body was very dangerously perched 
trated from the middle of the culvert to more 


on the side of the stream bank and ready to 
than halfway to the exit, A concrete encased slide down, Even if it is not on state land, 


utility line runs along the west side of the it should be removed. 
barrel. 
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DETAIL PLANS FOR CULVERT 
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LINED WITH CORRUGATED METAL IN 
1967 UNDER CONTRACT M67-9 


Contract No. 64. 


Section 10 


Examined and approved 


‘Bpscial Deputy State Engineer. 
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Curved surfaces to unite 
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Culvert #114 (Dive) 185.5' of 30" Cast Iron Pipe Culvert #115 245.5' of 4' X 4' Concrete Box 
Not Inspected 


Exit 
Exit A 7 Aare 
F iti Headwall and wingwalls in good condition. Abandoned 
i dit & AN Se) : 
So vOcas mee maar cee 3" gas pipe attached to east wall. 


Entrance 

At entrance end of culvert is a 6' square, 8' high 
concrete well, A 30" corrugated metal pipe and a 
metal grate, located in a shelf area on the south 

side of the well, allow water in. The water then 
cascades down the south wall. A concrete slab covered 
the well and there was a 6" gap between this slab and 
the slab holding the metal grate. The gas pipe went 
straight up the north wall of the well and out through 


the slab. All concrete inside the well was in good 
condition, 


The concrete culvert was in good condition. 


Slow seepage 
through most of the joints. 
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Contract No. 66. 


Erie Canal Section X. 
Between Gasport and Lockport 
DETAIL PLANS FOR CULVERT 

STA. 5536+82 80 


OLD OULVERT NO. 115 
Scales as indicated 


‘Bremined and approved 
LEE on mes 
Special meer. 

Wins 7 0% 

















Culvert #115% 231.5' of 24" Cast Iron Pipe 


Exit 
Headwall in good condition, 


Cast iron pipe in good condition. After crawl- 
ing through, the entrance was grated over and 
could not get out to inspect headwall. Crawled 
out pipe backwards, 


Cleanup in canal after inspecting culvert. 


Culvert #116 (Dive) 
191' of 4' Wide X 3' High Concrete Arch 
Not Inspected 


Exit 
Headwall and wingwalls in good condition, 
2 syphons - 2" inactive, 6'' active. 
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Culvert #117 (Dive) 
208.5' of 4' Wide X 3' High Concrete Arch 
Not Inspected 


Headwall and wingwalls in good condition. 
A few cracks at near end of right wingwall. 
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Contract No. 66. 


Erie Canal Section X. 
Between Gasport and Lockport 


DETAIL PLANS FOR CULVERT 
STA. S556+6+ 5556+98 
OLD CULVERT NO. 1164 
Scales as indicated 


Ex: nines and approved 
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Culvert #118 203' of 6' Wide X 5' High Stone Block Arch and 
30' of Concrete Arch 


Entrance Exit 
Headwall in good condition. Both wingwalls were Headwall and both wingwalls were deeply scaled and 
deeply scaled along the bottom AD, ‘ delaminated, Left wingwall was completely undermined 
just above water level and right wingwall partially 
undermined, Large hole in embankment behind headwall, 


Typical Interior of Stone Block Arch Looking Out North End or Exit 
Note missing stone blocks or concrete behind headwall, 


Staggered blocks may mean that only concrete has fallen 
out, 





Culvert #118 


Right Side of Arch Behind Exit Headwall 
Embankment was washing into culvert where stone blocks 
or concrete had disappeared, 


Embankment washing in through hole behind exit headwall, 
Spotty dripping throughout stone block arch, 4-5" deep 
scaling in concrete around center drain. South end of 
stone block arch (lst 40' next to concrete arch) contained 
nearly all the leakage. There were 4 constant drip streams 
and constant drips, and a ¥"' diameter stream coming through 
the joint between the 2 arch sections, Concrete arch at 
south end was in good condition, 


Hole Behind Headwall 
A 10' diameter 4-5' deep hole existed behind the 
exit headwall. Headwall is hidden by brush near far 
end of inactive 3" syphon. 


Most of the culvert was in good condition, but the 
exit headwall area needs to be rebuilt and the leaks 
at the south end should be stopped. 
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Contract No. 66. 


Erie Canal Section X. 
Between Gasport and Lockport 
DETAIL PLANS FOR CULVERT 
STA. -5649+90- 5650+03 

OLD OULVERT NO. I/8 


Scales as indicated 
Examined and approved 


Special y State Engineer. 
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Culvert #119 159' of Twin 48" Cast Iron Pipe PAGE 355 
110' of 6' Wide X 5' High Concrete 


Entrance 
Headwall in good condition with a few scattered cracks. Headwall and wingwalls were in good condition, 
Both wingwalls had many cracks on their end sections, 


and efflorescent covered cracks on the bottom 3'. 


At the south end (entrance), a 90' long concrete arch 
bends and goes under road, The arch was in good 
condition, but a few joints were dripping, Leakage was 
heaviest at junction of twin cast iron pipes. 24" 
diameter drains at midpoint of both pipes drip slowly. 
Very little leakage through joints in both cast iron 
pipes. West barrel was clean, east barrel was half full 
of dry silt, North end (exit) concrete arch was 20' 
long (plans show only a 5' long section). Concrete 

arch in good condition, except for leak through midpoint 
construction joint, Culvert in good condition, except 
for a few small leaks, 
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Contract No. 66. 
Erie Canal Section X. 


Between Gasport and Lockport 
DETAIL PLANS FOR CULVERT 
STA.-6694+86- 82 
OLD OULVERT NO. II9 


Scales as indicated 
Bramined and approved 





Culvert #120 300'+ of Various Pipe Sections 228.5' of 6' Wide X 5' High Stone Block Arch PAGE 357 
7 35' of Concrete Arch 
12'+ of Concrete Box 
25'+ of Corrugated Metal Pipe Arch 


Entrance 


Headwall cracked vertically over top of entrance and 
scaled along joint, which continued along wingwalls, 

3' up from the bottom, Headwall and wingwalls contained 
many small efflorescent covered cracks, End 2' of left 
wingwall was ready to fall off. 


Corrugated metal pipe in good condition 


From north to south (exit to entrance) - lst 25' under 
the road is a new corrugated metal arch that was in good 
condition, Next 12' is a concrete box that is also under 
the road and in good condition. Then 30' of concrete 
arch was in good condition, Overhead grate and flowing 
underdrains at top of north end of concrete arch. Stone 
block arch under canal has scattered seepage and 12" 
center drain. There was 3'' deep scaling on stone blocks 
and small concrete section around drain pipe. Concrete 
arch at south end was scaled along the joint 3' above 
the floor and scattered efflorescent covered cracks were 
on the last 6' of the arch, Culvert generally in good 
condition, 
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Culvert #121 165' of 42" Cast Iron Pipe 
36' of 4' Wide X 3' High Concrete Arch 
29' of 4' Wide X 3' High Concrete Box 


Headwall was deeply scaled, especially around the opening, 
and partially delaminated. 


Entrance 
Headwall in good condition except for vertical crack over 
opening. Wingwalls in good condition except for some 
efflorescent covered cracks on the end 2', 


Concrete box under roadway and concrete arch under edge 
of north embankment in good condition, At junction of 
two sections is an overhead grate and underdrains which 
drain ditch on south side of road, A 2' square X 3' deep 
hole was located just east of this grate at the toe of 
the canal north embankment. Cast iron pipe has slow 
seepage as most joints, but in good condition. Concrete 
arch at south end in good condition, Culvert in good 
condition, but embankment hole should be filled and joint 
sealed to prevent soil from washing in. 


Culvert #122 235' of 4' Wide X 3' High Concrete Box 


Exit 
Headwall scaled all along the top half. 


Entrance 
Headwall and wingwalls in good condition 


Concrete box in good condition. Slow seepage at some 
joints, Culvert was filled with 1' deep mud at time 
of inspection, but it was being cleaned out, 
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Contract No. 66. 


Erie Canal Section X. 
Between Gasport and Lockport 
DETAIL PLANS FOR CULVERT 
STA. 5746+43-5 35 

OLD OULVERT NO. 121 


Scales as indicated 
Examined and approved 
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Erie Canal Section X. 
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Culvert #123 (Dive) 262' of 30" Cast Iron Pipe PAGE 363 


PBL PPE Bee sm 





Entrance Exit 
Manhole entrance was in good condition, Headwall and wingwalls were in good condition, There 


were only a few small cracks 


This 30" cast iron pipe carries two steel 6'' sewage pipes 
along the bottom. One joint leaked (steady drip stream) 
about 20' from manhole entrance. Cast iron pipe was in 
good condition, 





Exit 
Looking down into pumped out culvert well. 
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LAYOUT of CULVERT 
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CULVERT NO. 123 PAGE 365 
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Contract No. 66 


ALTERATION NO. 6 


Erie Canal Section |O 


PLAN OF EXTENSION OF SOUTH END OF 
CULVERT 123 & LOCATION SKETCH OF 
TURNING BASIN 


Scales as indicated 
Examined and approved 
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Culvert #124 157' of 2.5' X 2.5' Concrete Box 
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Not Inspected Culvert #125 (Dive) 118' of 12' Wide by 5'10" High Concrete 


Arch and 40' of Stone Block Arch 
Not Inspected 


“A 


Entrance Area 
Manhole in sidewalk is not entrance, Entrance manhole 
is under the lawn next to the edge of canal, Exit : Entrance 
manhole is buried under the canal towpath on far side Culvert entrance is under the waterfall. See Lockport 
of the canal. Waste Gate and Weir Section for description of problem 
and pictures, 


Culvert 125 Exit Area f ; aad 
An old mill once existed here Headwall in fair to good condition with a few 
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Erie Canal Section X 
Between Gasport and Lockrort 
LOCATION & DETAIL PLANS FOR 
RETAINING WALL WEST OF EXCHANGE ST. 
AT LOCKPORT & REVISED PLANS OF CULVERT 125 


Superseding a portion of sheet)No I3&t 


Scales as indicated 
Examined arid approved 
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IRONDEQUOIT AND BUSHNELL BASIN TROUGH FLOOR CORES 
(See August 1975 Canal Report for Additional Data and Pictures) 

On October 29, 1974, a 100 foot long section of the Bushnell 
Basin Trough floor collapsed into a sewer tunnel being placed under 
the Barge Canal. During repairs in 1975, the Soil Mechanics Bureau 
requested that cores be taken down through the floor of the nearby 


Irondequoit Trough to determine if any voids existed under the trough 


floor. 


Thirty cores were taken along the approximate center line of the 
trough. The interval between cores on the eastern half of the trough 
was 100 feet, which was increased to 250 feet for the western half. 
As the core holes did not show the presence of any voids under the 


slab, the holes were plugged with concrete, 


In 1912, a 500 foot long section of the Irondequoit Trough over 
Culvert 30 collapsed. Reconstruction of the trough floor in this 
area (Contract 63-A) resulted in a triple slab floor. Cores 15-20, 
taken from the reconstructed area, were not progressed deep enough 


to penetrate the third slab which exists 1.5 feet lower. 


Two cores (B.B. 6 and B.B. 7) were taken from the Bushnell 


Basin Trough floor as part of the investigation to determine required 


repairs for the Bushnell Basin Trough. Both cores had a 1-2 inch 


layer of cement, grout directly under the top slab. This grout was 


placed by Canal Maintenance Forces in the middle 1960's. 
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Core B.B. 34 was obtained from under the 1490 Bridge. While 
driving piles in 1954 to support the 1490 Bridge, 1-2 feet of ground 
settlement or consolidation occurred inside the steel cofferdams next 
to the east end of the Bushnell Basin Trough. Usually, the ground 
is forced upward into the confined space of a cofferdam as the piles 
are driven, Later investigation revealed approximately 6 inches 
of settlement under nearby areas of the trough floor, Portions of 
the trough floor under the 1490 Bridge were removed,the voids filled, 
and the floor was replaced, No voids were found under the trough 


floor area represented by Core B.B. 34. 


All the cores, except B.B.6, were transmitted to the Materials 
Bureau for evaluation. The cores and the tar felt waterproofing 


membrane on top of the bottom slab were all still in good condition, 


Conclusion 
All cores indicate that the concrete in the trough floors 
represented by the cores is, generally, in good condition, If the 
top slab has deteriorated in some small areas it is anticipated that 
the bottom slab should still be in good condition, However, any 


existing cracks in the bottom slab would be just about impossible to 


find, 
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IRONDEQUOIT TROUGH FLOOR CORES 


Core Top Slab Sand Cushion Bottom Slab Depth of Total Concrete 
Number Thickness Thickness Thickness Core Hole Recovered 


4 Sa 6-1/2" 11-1/4" 22-3/4" 16-1/4" 
5 Su 9-1/2" 2 26-1/2" ups *Rebar 4" from top 
6 oy 7-1/2" 12-1/4" 24-1/4" 16-3/4" Rebar 6' from top 
4-1/2" 7-1/2" alesis 23-1/2" 16" 
4-1/4" git 14" 27-1/4" 18-1/4" Rebar 2-1/2" and 13" from top 
4-1/2" 7-1/2" 12-3/4" 24-3/4" Lat Rebar 6'' from top 
3-1/2" 9-1/2" 10-3/4" 23-3/4" 14-1/4" 


4-1/2" 7-1/2" 11-3/4" 23-3/4" 16-1/4" 3" deep vertical crack on top 
of bottom slab 


4-3/4" 7 sles yA 23-1/2" 16-1/2" 


4-1/4" 7-3/4" io 24" 16-1/4" Rebar 1-1/4" and 3"! from top 


*Rebar = Steel reinforcing bar in bottom slab, 
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Top Slab Sand Cushion Bottom Slab Depth of Total Concrete 
Thickness Thickness Thickness Core Hole Recovered Comments 


10-1/2" 21/20 Zim 23M Beginning of 1912 breach repairs 
3-3/4" 9-1/2" 13” 1 Rebar 4-1/8" from top 
3-1/2" 9-1/4" 12-3/4" 12-3/4" 
5 9-1/2" 14-1/2" 14-1/2" Rebar 5" from top 
4-1/2" 8-3/4" 13-1/4" 13-1/4" Top slab cracked 
4-1/4" 8-1/2" 12-3/4" 12-3/4" Top slab cracked 
4-1/2" ou 13-1/2" 3-0/2" 


11-1/4" g" 20-1/4" 20-1/4" Cored through large stone. 
Possibly end of 1912 breach repairs , 


NOTE: A tar-felt waterproof membrane exists on top of all bottom slab concrete. 
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Top Slab Sand Cushion Bottom Slab Depth of Total Concrete 
Thickness Thickness Thickness Core Hole Recovered Comments 


4-1/2" i 11-3/4" 21-1/4" 16-1/4" 
4-1/2" Su 11-1/4" 20-3/4" 15-3/4" 


4-1/4" 11-1/2" 21-3/4" 15-3/4" Cored through joint 


5-1/4" 11-1/2" 16-3/4" 16-3/4" Rebar 2-1/2" and 4" from top 


Sat Maley ey 16-1/2" 16-1/2" 
5 10-3/4" 15-3/4" 15-3/4" 
5-1/4" 13-3/4" gy TY 
Saiyan 12-1/4" 17-3/4" 17-3/4" 
5-1/4" 12-1/4" 17-1/2" 7 foe 
4-1/4" 11-1/4" 15-1/2" 15-1/2" Bottom slab cracked near bottom 
8-3/4" 23 31-3/4" 31-3/4" Intentional break near bottom. 
Cored through thrust block at toe 
of slope. 


7-1/2" Possibly edge of washwall cored. 
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BUSHNELL BASIN TROUGH FLOOR CORES 


Top Slab Sand Cushion Bottom Slab Depth of Total Concrete 
Thickness Thickness Thickness Core Hole Recovered Comments 


8-3/4" 7-3/4" 13" 29-1/2" 21-3/4" 


10%" + 1%" grout ou 13-1/4" 30-3/4" 23-1/2" Soils data. Core never received. 


Oy Zee grout Si 12" 28-1/2" 21-1/2" 








GO EE lllUAeS—O 










CANAL FLOOR LINING 
BUSHNELL BASIN (1-490) TO CARTERSVILLE GUARD GATE 










The two mile long canal section from the Bushnell Basin 








Trough at the east end to the Cartersville Guard Gate at the west 












end is completely lined with concrete. The sides of the canal prism 






are either vertical walls, as in the Bushnell Basin and Irondequoit 





Troughs, or concrete slabs placed on the inside slopes. 










Construction of the prism floor, however, involved about 5 









different configurations at various locations. Since many contract 






changes were involved during construction, there was confusion as 











to what was constructed where. Therefore, a station to station 








prism floor configuration was compiled from the contract plans. 


Recent cores from the Irondequoit Trough floor showed that one floor 






area was not as planned, This area was probably constructed prior to 






an alteration and it was not changed. 






























CANAL FLOOR LINING 





BUSHNELL BASIN TROUGH Begin Station 2059+05 
(Prior to 1974 breach) End Station 2069+30 
Length 1025 ft. 


1913 Plans, Contract 63, Alteration 10, Sheet 159 

4" Top Slab (10' square sections) 

6" Sand Filling 

4" Tar Felt Waterproofing 

12" Bottom Slab (30' square sections) 

(3/8" bars under upper slab joints) 

Under Contract M75-2 in 1975, an approximately 240 foot 
long section near the center of the trough was rebuilt. 






BUSHNELL BASIN PRISM LINING Begin Station 2069+30 
End Station 2075+15 

Length Doo. ft. 

1914 Plans, Contract 63, Alteration 13, Sheet 164 
12" Slab (8' square sections) 


BUSHNELL BASIN PRISM LINING Begin Station 2075+15 
(Includes 468' Retaining End Station 2093+00 
Wall, 1911 breach) Length IE7Rsey EBS 
1911 Plans, Contract 63, Alteration 3, Sheet 143 

4" Top Slab (10' square sections) 

6"' Sand Filling 

&" Tar Felt Waterproofing 

12" Bottom Slab (30' square sections) 
(3/8" bars under upper slab joints) 





BUSHNELL BASIN PRISM LINING Begin Station 2093+00 
End Station 2099415 

Length 6L5 fe. 

1914 Plans, Contract 63, Alteration 13, Sheet 164 
12" Slab (8' square sections) 


PAGE 375 


CANAL FLOOR LINING 


Begin Station 2099+15 
End Station 2110+70 
Length 1B Gey ae 
1911 Plans, Contract 63, Alteration 3, Sheet 144 
4"" Top Slab (10' square sections) 
6'"' Sand Filling 
4" Tar Felt Waterproofing 
12" Bottom Slab (30' square sections) 
(3/8" bars under upper slab joints) 


IRONDEQUOIT TROUGH 


Begin Station 2110+70 
End Station 2117+75 
Length LOS TEER 
1915 Plans, Contract 63-A, Sheets 10 & 20 
4" Top Slab (12'x15' sections, south half) 
(12'x12.5' north half) 
4" Tar Felt Waterproofing 
8'"' Middle Slab (35'x30'+ sections) (.56 sq. in. bars (#7 bars)) 
12''-24'"' Screened Gravel (tapers from center toward sides) 
12" Bottom Slab (35'x52' sections, south half) 
(35'x43' sections, north half) 
(8' wide x 6" high slabs with 
.56 sq. in. bars over joints) 


IRONDEQUOIT TROUGH 
(1912 breach area) 


*specified Actual 

Begin Station 2117+75 2117475 
End Station 2141+00 2124+00 
Length 23250. 625 £67 
1911 Plans, Contract 63, Alteration 3, Sheet 145 & 144 

4'"' Top Slab (10' square sections) 

6"' Sand Filling 

L" Tar Felt Waterproofing 

12" Bottom Slab (30' square sections) 

(3/8" bars under upper slab joints) 


IRONDEQUOIT TROUGH 


Although Alteration #3 (Nov. 1911) plans specified the 
above trough floor system, concrete cores from the 
trough floor showed that most of this segment had 
already been constructed according to Alteration #2 
(Sept. 1911) plans. Somewhere between cores taken at 
Station 2122+55 and 2125+00 is the transition. The 
assumed transition station is 2124+00. 
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IRONDEQUOIT TROUGH Begin Station 2124+00 
End Station 2137+59 


Length 1359°£t: 


1911 Plans, Contract 63, Alteration #2, Sheet 141 
5'' Top Slab (10' square sections) 
4" Tar Felt Waterproofing 
124" Bottom Slab (30' square sections) 
(3/8"' bars under upper slab joints) 


Begin Station 2137+59 
End Station 2141+00 
Length 341 ft. 


1911 Plans, Contract 63, Alteration #3, Sheet 145 
4"" Top Slab (10' square sections) 
6"' Sand Filling 
4" Tar Felt Waterproofing 
12" Bottom Slab (30' square sections) 
(3/8" bars under upper slab joints) 


IRONDEQUOIT TROUGH 


CARTERSVILLE PRISM LINING Begin Station 2141+00 
End Station 2166+69 
Length 2569 ft. 
1915 Plans, Contract 63-A, Sheet 1l (Contract Terminated 
by State) 
12" Slab (30'x30-40' transverse sections) 


CARTERSVILLE PRISM LINING Begin Station 2166+69 

End Station 2167+29 Guard Gate 
Length 60 £t. 

1918 Plans, Contract 201, Sheet 2 

12" Slab (30'x30-40' transverse sections) 

Grouted stone blocks placed by Contract 63 removed. Other 

small areas, such as slopes and floor under temporary timber 

towpath bridge, also paved. 


CARTERSVILLE PRISM LINING Begin Station 2167+29 
End Station 2167+45+ Guard Gate 
Sills 
Length IW) Gaey, 
15'"' Slab, grouted stone blocks placed by contract 63 removed 
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INTRODUCTION Between 1909 and 1918, a total of four different contracts, 


BARGE CANAL CONSTRUCTION plus work by the Superintendent of Public Works, was involved in 


BUSHNELLS BASIN TO CARTERSVILLE building this short two-mile section of the Barge Canal. The 










original contract construction plans and all the many alterations 





Early in 1900, the small Towns of Bushnells Basin and Carters- were very confusing as to what was supposed to be constructed, what 





ville existed approximately two miles apart on the Erie Canal in was actually constructed, and the sequence of construction. After 





the Monroe County Township of Perinton, 





Over the years, the Town 






months of research and study, a fairly clear understanding of the 





of Bushnells Basin has continued to prosper, but Cartersville ceased whole series of original construction operations in this area has 





to exist soon after completion of the Barge Canal, Today,the only 








been gained from the following sources: 





map reference to Cartersville is by the name of the canal guard 1. Original contract plans and alterations 











gate just east of Pittsford, which is still called the Cartersville 2. Report of the Superintendent of Public Works on Canals 





Guard Gate, 3. Report of the State Engineer and Surveyor 


History of the Barge Canal by Whitford 






Construction of the Barge Canal between these two places involved 5. Personel observation 






one of the most difficult and time-consuming series of projects on 6. Personal interviews 









the whole 524-mile long Barge Canal System. 





Numerous problems were Syracuse Canal Museum 





encountered which led the engineers to change the original contract Rochester Public Library 









construction plans many times. 





Therefore, in order to partially explain the events which 


occurred during the original construction of the Barge Canal and 
After the October 1974 collapse of the Bushnell Basin Trough, 


’ recent repairs, a short history of the Bushnell Basin-Cartersville 
the Materials Bureau was asked to evaluate the concrete structures 


area has been written. One should also keep in mind that canal 
on this section of the canal. Early field inspections revealed 





traffic and the tow path a b till 
much unusual construction and this led to a study of the original e imany oper besavere, att PET CCIey PORES 


pinnneand tel cotaci bas and mules) had to be maintained between May 15 and November 15 























at all times. This created extra hardships on contractors where 
the Erie and Barge Canals coincided, since much of the work had 


to be done in winter. 


On April 6, 1917, the United States entered World War I and 
canal construction soon began to fall behind the 1918 opening 
schedule. Army enlistments resulted in severe labor shortages and 
war production caused drastic cutbacks in steel and other materials 
for non-military use. This also led to high inflation and much 
greater costs to contractors than originally bid. Although the 
Barge Canal may not have been considered essential to the war effort 
by everyone, the Erie Canal was transporting materials and food- 
stuffs destined for overseas, Therefore, completion of the much 
larger capacity Barge Canal on schedule would provide a tremendous 
avenue from the industrial midwest to the sea for all types of goods 


and even small war ships built on the Great Lakes, 


Every effort was made to attain this goal. As men and machines 
temporarily became available from one contract, agreements provided 
for their immediate transfer to other contracts and back again when 
necessary to provide maximum use of all resources. Repair of the 
Irondequoit Trough and lack of steel for railroad structures over 


the Canal at Rochester both threatened to delay opening of the last 


segments. Finally, the trough repair was complete, but the structural 


steel did not arrive. Hasty agreements were made for one railroad 


PAGE 378 


to use the tracks of others already over the canal so that deep 


rock cuts could be completed. 


Early on May 15, 1918, two small ceremonies, witnessed by 
only a dozen or so people, were held as Mr, Frank Williams, State 
Engineer, dug a small trench across two dikes on opposite sides 
of the Genesee River. As machines continued to remove the dikes, 
water poured into the last two dry canal sections and the Barge 
Canal was officially opened on schedule. Although another four 
years passed before all construction was complete, the largest 
barge capable of passing through the locks could now travel from 
Albany to Buffalo, Completion of the Barge Canal was soon hailed 


as one of the greatest engineering feats up to that time. 









HISTORY 
BARGE CANAL CONSTRUCTION 
BUSHNELL BASIN TO CARTERSVILLE 












The Barge Canal was constructed on basically the same align- 





ment in this area as the enlarged Erie Canal. This was accomplished 





by extending two culverts (#29 and #30) and rebuilding the embank- 





ments to permit the Erie to be deepened from 7 feet to 12 feet and 










widened on the bottom from 56 feet to 75 feet. 


The only section of new alignment was west of Irondequoit 





Creek (Culvert #30) where the Erie Canal swung north about 600 





feet to avoid a bend in Irondequoit Creek, and then south in a 







large ''S' curve before joining the existing alignment at the 








Cartersville Guard Gate. Water surface elevation of the Erie and 








the new Barge Canal was approximately the same and there were no 





locks in this area. 


Contract 41 Embankment Construction 


In 1909, work began under Contract 41 on the construction of 






earth embankments that would eliminate the "'S'' curve of the Erie 





Canal. The east half of the ''S'' curve was eliminated by constructing 





a new diversion channel for Irondequoit Creek and building a high 





embankment in the old stream bed to support the new Barge Canal. 





This area is presently the west half of the Irondequoit Trough. 





To drain the low area left between the Erie Canal and the new 






embankment, a two-foot square concrete box culvert was built. It 





was placed along the existing side slope of the Erie embankment so 





that it would not be affected by any settlement in the new embank- 






ment. Thus, the culvert was 500 feet long. 
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Then the Erie crossed the present alignment at ‘the west end 
of the Trough and swung south about 400 feet. This section of the 


curve was eliminated by constructing a new embankment on the north 


side only between the present end of the trough and the Cartersville 


Guard Gate. The low area between this new embankment and the Erie 





Canal, then known as the Cartersville Widewaters, was designated 
as a dumping ground for unsuitable embankment materials. Presently, 


State Route 96 exists on this filled area. 





According to the 1909 State Engineers Report, ''The embankments 


on this contract are made of pure sand, either deposited from dump 






cars and the material jetted away.from the tracks by water-jets, 


or else pumped to the embankment site by hydraulic dredge." 





Contract 63 Canal Widening and Concrete Structures 


Between 1910 and 1914, the Barge Canal was constructed between 
the Wayne-Monroe County Line and Lock 32 under Contract 63. The 
two high embankment areas at Culverts #29 and #30 were the only 
ones designed to be lined with concrete. The 40 foot embankment 
at Bushnell Basin (Culvert #29) was to have a nine inch thick 
concrete slab lining the canal prism (floor and inside slopes) 
for 800 feet. At Irondequoit Creek, the canal was designed as a 


2860 foot long trough with vertical walls and a waterproofed 


concrete floor on the 70 foot high embankment over Culvert #30. 

















About 700 feet east of the proposed trough, a 230 foot long 
concrete retaining wall was completed in May of 1911 in front 
of the Rochester Sand Company Pit (presently Russo Sand and 
Gravel Company). This dock wall facilitated the loading of 


barges with sand for use along the canal. 


The Cartersville Guard Gate at the west end and the Bushnell 
Basin Guard Gate at the east end replaced nearby existing structures 


on the Erie designed to stop the flow of water in an emergency. 


Due to north embankment erosion about 2000 feet west of Culvert 
#29, an 1800 foot long section of the inside slope was lined with 


wood planks (sheathing). This work was completed early in 1911. 


At 4:00 P.M. on May 19, 1911, a break occurred at Bushnell 
Basin in the area of the sheathing which washed out about 100 
feet of the north embankment. According to the 1911 Report of 
the Superintendent of Public Works, "This break was incidentally, 
if not directly, due to the operations of barge canal contractors." 
The 468 foot long Bushnell Basin Retaining Wall was immediately 


built to repair this area and canal traffic resumed on June ili ly, 


Due to this break, embankment slides, and other leaks through 
the embankment in this vicinity, the need for more positive pro- 
tective measures for lining the canal prism was emphasized. 
Alteration #3 (Nov. 1911) called for changing the nine inch thick 


concrete prism lining over Culvert #29 to a double slab, water- 


proofed floor with a vertical retaining wall on the north side and 
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a 12 inch thick slab on the inside south slope. Except for the 
existing Bushnell Basin Retaining Wall, the canal prism was also 
lined with a double slab, waterproofed floor and 12 inch thick 
slab on the inside slopes from the east end of the retaining wall 
to some 1800 feet westerly by this alteration. The concrete slab 


on the north inside slope was placed over the wood sheathing. 


Then, Alteration #10 (Jan. 1913) changed the 12 inch thick 
slab on the south inside slope of the Culvert #29 embankment to a 


vertical retaining wall, thus completing the present Bushnell Basin 


Trough. 


Later, Alteration #13 (Feb. 1914) called for lining the two 
remaining unlined areas in this vicinity. The 585 foot long prism 
section between the Bushnell Basin Retaining Wall and the Bushnell 
Basin Trough, and the 615 foot long prism section between the 


Irondequoit Trough and the prism lining constructed under Altera- 
tion #3, were lined with a 12 inch thick slab on the floor and 


inside slopes, thus completing the present configuration, 


After the 1911 break at Bushnell Basin, the proposed floor 
of the Irondequoit Trough was changed by Alteration #3 (Nov. 1911) 
to the same design proposed for the prism floor at the Bushnell 
Basin Trough and Retaining Wall. Also, this alteration extended 
the length of the trough 910 feet to the east end of the Rochester 
Sand Company Pit dock wall. At the west end, the north retaining 


wall was extended 60 feet, the south wall 120 feet and the prism 









was lined with concrete for another 250 feet to where the Erie 





Canal crossed the new Barge Canal alignment. 






In 1911, leaks were discovered in Culvert #30 under the 





Irondequoit Trough and an extra work order dated March 11, 1912 





provided for reinforcing the arch ring of the culvert. 









Then, at 8:45 on the morning of September 3, 1912, the nine 





foot high by 22.5 foot wide stone block arch culvert under the 


Irondequoit Trough apparently collapsed. This caused the trough 












out. By October 15, a temporary trough or flume had been con- 









structed over the breach to maintain canal traffic. The timber 








flume was 887 feet long, 22 feet wide, 7 feet deep and supported 






by 25-35 foot long wood piles. 


In 1913, the Irondequoit Trough embankment was widened and 





the 500 foot long, box culvert lengthened by Alteration #11 





(Feb. 1913). Thus, the culvert was now over 700 feet long. 






In 1913, leaks also developed in Culvert #29 (6 foot wide by 





5 foot high stone block arch) at Bushnells Basin. To maintain 






navigation, boatloads of clay were deposited on the trough floor 





to plug the leaks. After a late winter inspection, an extra work 





order dated April 8, 1914, provided for the placing of a cutoff 






wall (20 foot long steel sheet piling) at the east end of the 








Bushnell Basin Trough, removal and replacement of the damaged 


trough floor over Culvert #29, inserting a 48 inch cast iron 





pipe inside and strengthening of the old stone arch culvert, 





applied. 


to break and approximately 500 feet of embankment was also washed COncECTes 


foot thick concrete slab. 


his contract be cancelled for the following main reasons: 


and other work deemed necessary. 


After the 1914 navigation season, the floor of the Bushnell 
Basin Trough over Culvert #29 was strengthened under Alteration 
#15 (Sept. 1914). A %-inch thick tar felt waterproofing membrane 


which extended 70 feet on each side of the culvert, was first 







rails, which weighed 60 pounds per foot, were placed at right angles 


over the center of the culvert one foot apart on a thin bed of 


the rails at right angles and then this was all embedded in a 1.6 


Meanwhile, in a letter dated May 8, 1914, H. S. Kerbaugh, 


Inc., contractor on Contract 63, asked the State Engineer that 


Their original contract has long since expired 
(December 31, 1912). 

Original contract price has increased from $2 to $3.4 
million. 

Prism excavation west of Irondequoit Trough cannot 

be completed as hydraulic dredge will not fit through 
temporary timber flume. 

The State is not in a position to have certain items 


of work done at this time. 





On August 4, 1914, the State Engineer submitted a letter to 


the Canal Board which contained in part the contractor's can- 


Then alternate 60 foot long and 30 foot long railroad 


Reinforcing bars 3/8 inch in diameter were laid over 
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cellation request, the principle items of work yet to be completed 
repair and of removing and reconstructing the whole or a portion 


(mainly excavation and concrete prism lining), and reasons for 
of the timber flume. 


delay of certain work items such as lack of railroad agreements 


and incomplete plans. However, there was no contract then in progress at or adjacent 


to the site of this work to which the work might be attached and it 


In addition, much more work than that covered by Contract 63 
was impractical to award a contract for the work due to a lack 


was now necessery and would take two or more years to complete. 
of time. Therefore, the Superintendent of Public Works negotiated 


This additional work consisted of a new culvert, new embankment, 
2 , with Myers and McWilliams of Lancaster, Pennsylvania, for performing 
new trough and possible new embankment treatment at the Cartersville 


a ; A P the work on a basis of cost plus a percentage. 
Widewaters. The State Engineer believed that this could best be 


accomplished by incorporating the work in two or more new con- Their plant was near the site of the work and they were able 
tracts, which should result in lower bid prices, and recommended to start operations in November. Work continued through the 
that Contract 63 be terminated. winter and spring and up to June 16, 1916, when the culvert had 


, been completed, the flume rebuilt and most of the embankment 
On August 25, 1914, the Canal Board agreed with the State 
f eee had been replaced, The remaining work was to be done by Contract 63-A 
Engineer's recommendation and cancelled Contract 63, Finishing 
; which was by then in progress, 
up and some additional work continued, however, until December 


29, 1914, when the final account was accepted as complete. The new steel-reinforced, concrete culvert was 508 feet long 


and consisted of twin 9 foot high by 12 foot wide box culverts 


In 1914 and 1915, there was a long delay before a final 
supported on wood piles. The remaining section of old Culvert #30, 


decision was reached on the method of trough reconstruction. Mean- 
50 feet east of the new one, was filled with compacted earth and 


while, plans for the new culvert and embankment were finalized, and 
sealed at each end and at three intermediate points by 1.5 foot 


it was important to get this work underway. 
thick concrete walls. 


Superintendent of Public Works Authorization 
Some of the earth used in rebuilding the embankment was 


By a Canal Board resolution dated October L195. LOLS. the 


Superintendent of Public Works was authorized to perform or cause 


obtained by excavating the abandoned Erie Canal embankment that 


formed the east half of the "S'"' curve. This eliminated the basin 


to be performed, the construction of a new culvert, embankment 
between here and the west half of the Irondequoit Trough embank- 
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ment. Thus, the 700 foot long box culvert, which drained the E1383 










; tain canal traffic during reconstruction. Therefore, it was neces- 
basin, no longer served any function. & > 


Sary to move the south wall out eight feet to leave the sidewall 
Contract 63-A Irondequoit Trough Repair 


supports for the flume in place. The junction walls could not be 
In August of 1917, repairs were started on the Irondequoit 


placed until the timber flume was removed during the Winter of 
Trough under Contract 63-A. The replaced section of the Trough 


1917-18. 
has a 6.5 foot high by 3 foot wide and 600 foot long inspection 


In early 1918, the progress of Contract 63-A was such as to 
tunnel in both trough walls. The new floor (Alteration #2, 






indicate that the canal would not be ready for traffic on opening 
July 1917) consisted of a 4 inch top slab, a % inch tar felt 


day, May 15. After due consideration, the contract was suspended 







waterproofing membrane, an 8 inch middle slab, 12-24 inches of 


on March 6, 1918, and the work completed under the direction of 
gravel and a 12 inch bottom slab. Any water that managed to leak 








the Superintendent of Public Works. By using the contractor's 
through or around the membrane would travel down through the 


equipment and bringing in additional machines, all work essential 
gravel, along the sloping bottom slab and enter the inspection 


to navigation was completed in time, but minor work was left to 
tunnels where it could be monitored. The joints in the new 







be covered by a future contract. 
walls were made watertight by imbedding a strip of sheet lead 



















into each block as it was built. Contract 63, 63-A and 201 Cartersville 


The north embankment, built under Contract 41 between the 
The width between the vertical walls of the Irondequoit 


west end of the Irondequoit Trough and the Cartersville Guard Gate, 
Trough is 96 feet. In the area of the replaced walls with the 


was strengthened by the addition of three feet of puddle (wet 
interior inspection tunnels, the replaced north wall is in line 


clay and possibly sand, mixed in place to render it watertight) 
with the previous one, but the replaced south wall is set back an 


by Contract 63, Alteration #3 (Nov. 1911). Under Alteration #11 
additional eight feet further than the previous one. Thus, there 


(Feb. 1913), clay material was deposited on the bottom of the 
is a 600 foot long section of the trough where the width is 104 feet. 





Cartersville Widewaters to prevent leakage. Then, under Alteration 





The reason for this additional width was that the temporary 





#13 (Feb. 1914), additional soil and clay were added to the Wide- 








timber flume which spanned the breach was built adjacent to the south 





water side of the Erie Canal embankment to prevent seepage into 








retaining wall. As originally planned, this flume was to be removed 







the fields to the south and slides into the Widewaters. Also, 





prior to wall reconstruction, but a decision was later made to main- clay and other material was added to the floor of the Widewaters. 





In 1916, under Contract 63-A, a uniform canal prism was 
created by constructing a new south embankment which isolated the 
Cartersville Widewaters, Then the canal prism was lined with a 
12 inch concrete slab from the end of the Irondequoit Trough to 
the Cartersville Guard Gate. However, just as the canal was 
about filled on the night of May 14, 1917, a 700 and a 300 foot 
long section of the south embankment slid into the canal and 
delayed navigation for two days. The slide caused the Cartersville 
Widewaters to reflood, but the water was retained by the old Erie 
Canal embankment. Under Alterations #2 (July 1917) and #3 (Feb. 
1918), the Cartersville Widewaters was completely filled in with 
earth and the two south embankment sections rebuilt, but not 
relined with concrete due to this contract being suspended in 
March of 1918. Also, a 75 foot long section of the south slope 


adjacent to the old Cartersville Bridge failed and was also 


rebuilt with earth. 


Then, under Contract 201 in 1919 and 1920, the three south 
bank sections were relined with 12 inch thick concrete slabs. 
However, the south bank, between the old Cartersville Bridge 
and the guard gate (where the Erie rejoined the Barge Canal 
alignment), was not lined with concrete. Thus, there is a 370 
foot long prism section between these points where the south bank 
is lined with stone. This finally completed the lining of the 
canal from the east end of the Bushnell Basin Trough (present 
Interstate Route 1-490 Bridge) to the Cartersville Guard Gate 


with a floor elevation above sea level of 448.4 feet. 
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In 1954, a leak occurred about 150 feet west (Station 2070) of 
the west end of the Bushnell Basin Trough. The toe of the north 
embankment sloughed and about 200 feet of 25 foot long steel sheet 


piling was driven through the tow path to cut off the leak. 


Contracts M57-1 and M58-4 Concrete Repair 


Since 1920, there have been only two contracts in the Bushnell 
Basin - Cartersville area for concrete repair and a few unrecorded 
isolated repairs by Canal Maintenance Forces. Both of these con- 
tracts were for repairs or replacement of the trough walls and 
concrete prism lining. Contract M57-1 (1957) was for repairs to 
the north side of the canal between 1-490 and the west end of 
the Irondequoit Trough. Contract M58-4 (1958) was for repairs 
to the south side of the canal and both sides between the west 


end of the Irondequoit Trough and the Cartersville Guard Gate. 


Of particular interest in Contract M57-1 was repair of the 
468 foot long Bushnell Basin Retaining Wall. The eastern 360 
feet (includes 47 foot wingwall) of this wall was to be repaired 


one-two feet deep in many places while the western 160 feet 


(includes 5 foot wingwall) was to be left alone. However, actual 


repairs were much more extensive and included one-two foot deep 
replacement of the whole eastern section and a four-six inch 
refacing of the western section. This explains why the eastern 


section of this wall is in very good condition. 
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Basin Trough was noted as being covered here and there with small 


Under Contract 201 in 1919 and 1920, the contractor was 
thin patches of sprayed on concrete (shotcrete). Although the 


apparently allowed to leave those embankment slabs which slid 
whole floor had been covered with shotcrete, practically all of 


into the canal in 1917 and other concrete debris on the canal floor. 
it had been removed by the propeller wash of large boats. This 


This was interpreted from two notes in the plans. One stated that 
work was also apparently done under Contract M57-1 or M58-4, 


"Qld concrete slabs projecting within prism lines to be removed" 


and the other that "All points projecting above elevation 449.4 
Two inch diameter holes through the shotcrete and prism floor 


to be leveled.'' Since the concrete floor was at elevation 448.4, 
indicated that grout (mixture of cement and water) had been pumped 


this gave the contractor the option of leaving one foot of material 
under the concrete floor slab. From the east end of the Bushnell 


on the canal floor. This additional one foot of debris would not 
Basin Trough to 400 feet west of the Trough, nearly 300 holes on 


interfere with navigation as the concrete sill under the guard 
20 foot centers were drilled through the top slab of the canal 


gates was at elevation 449.4. 
floor. Grout was pumped into nearly 200 of the holes to form a 


1-2 inch thick layer under the top slab. The 140 foot long, rein- In late August of 1975, this area between the Cartersville 
forced floor section over Culvert #29 was omitted. This work was Guard Gate and the Irondequoit Trough was rediscovered and caused 


done in 1965 by Regional Canal Maintenance Forces. some immediate concern. Due to repairs at the Bushnell Basin 


Concrete Prism Lining 


| a 
a t2 ¥ ‘ 


Bushnell Basin Prism Floor Looking West-Cartersville Prism Lining 
Looking West From West End of Bushnell Loose shotcrete with grout hole through Note concrete slabs buried in 1-2 feet of 
Basin Trough it and the prism floor. mud and water. 











Trough, the water level was now at its lowest level probably since 
1919 and a number of concrete slabs were seen just protruding 
above the water, mud and among the weeds. The slabs were tilted 
and broken, and the canal bottom looked as if it had buckled and 


erupted due to extreme forces. 


An inspection of this area was made in early September, just 
prior to the removal of an earth dam that had been placed against 
the east side of the Cartersville Guard Gate. (Right after the 
Bushnell Basin Trough collapsed, someone threatened to blow up 
the Cartersville Guard Gate and release the full head of water 
on the west side of the gate. The dam was immediately con- 
structed as a precaution.) Broken slabs were found strewn over 
a 1000 foot long section of the canal floor, but they were only 
obvious in one short section where they just protruded. The rest 
were buried in the more than one foot deep mud and water. Since 
a number of the concrete slabs lining the sides of the canal prism 
had different construction joint spacing, it was then concluded 
that the slabs were originally part of the prism lining. How the 
slabs came to be left on the canal floor was not learned until 


months later when Contract 201 was closely examined. 


Another unusual condition was also noted during this in- 
spection. The concrete canal floor throughout this area was 
originally constructed at elevation 448.4, but only at the west 
end of the Irondequoit Trough was the canal floor dry. Between 


here and the Cartersville Guard Gate sill, the canal floor was 
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Looking East-West End of Irondequoit Trough 
Note how dry floor is compared to 1-2 feet of 
mud and water in Cartersville Prism Lining. 


covered with a layer of one to two foot deep mud and pooled water. 
Thus, the floor of the Cartersville prism lining is lower than 
elevation 448.4, which means that this area must have settled. 
Undoubtedly, the settlement was due to the placement of unsuitable 
material and clay under this section of the canal when the 
Cartersville Widewaters existed. However, no problems are pre- 


sently associated with this settlement. 


Contract M/5-2_ Bushnell Basin Trough Repair 


In the afternoon of October 29, 1974, the concrete floor of 


the Bushnell Basin Trough collapsed into a five foot diameter 
sewer tunnel being constructed under the canal by the Greenfield 


Construction Company for the Irondequoit Bay Pure Waters Authority. 
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Under Contract 63 in 1914, Culvert #29 was reduced in size 


by the insertion of a 4 foot diameter cast iron pipe inside the 





















old 6 foot wide by 5 foot high stone block arch, Although the 


area in between was filled with concrete, Culvert #29 did leak 
slowly at the joints as noted by rust stains and mineral deposits. 
This culvert was now located adjacent to the break in the trough 
and most of the reinforced trough floor over it had collapsed 
into the hole. Since the culvert was undersize, leaked and could 
be disturbed by reconstruction, the decision was made to replace 


Looking East-Bushnell Basin Trough it with a new 84 inch diameter concrete pipe. 
Day after floor collapsed. 


The new Culvert #29 was located approximately 70 feet east 


of the old one, while the 36 inch diameter concrete encased sewer, 


pies CUe ae iopous abe abal cn abe, Cancetsvi i le. Guard Carel were whose original construction resulted in the collapse, was located 


i i b eh 
EES RSET GEE ORE CRG EA GAS ED i) CRIES ame approximately 13 feet east and 6 feet lower than the new culvert. 


i i i m area. he break occurred near the 
thethe, immediate downstream area. “1 When the new culvert was complete, the old one was completely 


i 1 foot 
center of the trough and left an approximate 90 foot by 100 foo Bluseed with conoreces 


hole in the floor. Amazingly, both concrete retaining walls 





remained in place, although they had no bottom support for over An open top concrete box, with two 30 inch diameter holes, 











120nfeet Due to this dangerous condition, they were soon surrounds the entrance of the new culvert. This is meant to limit 
2 > 


blasted down with dynamite. Subsequently, seven 30 foot long the amount of water passing through, except during flood conditions. 









retaining wall sections were removed from each side of the canal 5 F 
8 Reconstruction of the trough floor and walls was essentially 
trough to permit repair of a 250 foot long section of the trough , Pe J 
8 E P s 2 the same design as the original construction, but modern techniques 
and embankment. ; - 
and materials were used. The number of joints in the floor slabs 


minimized by using reinforcing steel, synthetic (man-made) 





rubber sealers were used in joints and plastic waterstops across 
joints to make them leakproof, and a synthetic waterproofing 
membrane was used to prevent the bottom slab from leaking. 

While reconstruction progressed, the water table was kept 
low in the area by using a series of well-points (small pipes 
with strainers on the ends inserted deep in the ground) to pump 
out the water. When reconstruction was nearly complete and the 
well-points had been withdrawn for about two weeks, water was 
seen leaking through numerous joints into the new 84 inch culvert 
as the canal was being refilled. However, no one had been in the 


culvert prior to refilling to note if it leaked then. 


Only the bottom half of the new culvert had been encased in 
concrete and the joints sealed with a material that had the con- 
sistency of thick grease. Therefore, not much water pressure was 
needed for the water to soon force its way through the joint 
sealer. This occurred mainly in the lower 1/3 of the culvert 
toward the middle and lower end. The leaks were easily dis- 
tinguished by a white residue which coated the joint area. This 
white residue was also noticed at the downstream end of the culvert 


where water was coming out from under large rocks. 


Samples of all the readily available water sources, including 
the canal, were tested in the laboratory to try and find the source 
of the leaks- Since no two matched, it was concluded that the 


water was from the existing high water table or an underground 
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spring in this location which moved upward again when the well- 


points were removed. The leaks had undoubtedly occurred prior to 


canal refilling, but not noticed until after refilling. 


Laboratory tests on the white residue showed this to be a 
carbonate substance. Since practically the whole breach area had 
been refilled with a well-graded (very small to large size particles) 
crushed limestone, which is a carbonate rock, this substance was 
rock dust being washed out of the embankment, Although limestone 
is capable of being dissolved by acidic water, the rate at which 
this will occur at this location was estimated to be extremely slow 


as the water is basic. 


Those joint areas in the culvert which leaked were cleaned 
out and packed with a fast setting concrete mortar (mixture of 
sand and cement) to plug the leaks. All reconstruction work for 
repair of the Bushnell Basin Trough, except for the bottom of the 
embankment and sewer installation, was done under Contract M/5-2 


in 1975. The canal was reopened to traffic on September 18, 1975. 
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Contract No. 63-A 
ALTERATION NO 3 
Erie Canal Section 9 
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Erie Canal Section 9 
Completing concrete lining at Cartersville 
LOCATION MAP & TYPICAL SECTIONS OF 
CONCRETE PRISM LINING 












New plans dated 1856 showed that 101 feet of the 244.5 foot long 
culvert had been relined and specified that the remaining 50 feet 
at the north end and 93.5 feet at the south end also be internally 
lined with stone blocks, A crescent shaped void with an 8 inch 
maximum thickness was left between the bottom of the old arch and the 
top of the new arch. This void was apparently filled with coarse 
gravel during relining to prevent any stone block movement into 
this area. Then, the north end of the culvert was to be lengthened 
74.5 feet so the embankment could be widened for the enlarged canal. 


When completed, the culvert was to have a length of 324 feet and a 


Looking East Along North Embankment - New Trough At Right 
Note remains of enlarged Erie Canal timber prism lining at lower left. 
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uniform arch barrel 23 feet wide by 9.5 feet high. This work was 
probably done in 1857 or soon after. 

‘To achieve the new enlarged Erie Canal 7 foot depth, 3 feet of 
earth were removed from the bottom of the 4 foot deep canal. Leaks 
were undoubtedly prevented by constructing a similar type wooden 
prism and lining the bottom and sides with clay. Between the late 
1850's and 1910, a number of additional leaks must have occurred 
into the culvert. By continually relining the canal prism with 


clay, the leaks were kept under control, 


In June of 1910, construction of the Barge Canal in the 
vicinity of Culvert #30 began under Contract 63, Due to the number 
of past culvert leaks and the constant need to reline the prism with 
clay,the engineers designed a waterproof concrete trough for the 
high embankment area, First, Culvert #30 was lengthened at the north 
end with 41.5 feet of concrete arch so the north embankment could 
be widened again, As this work progressed in 1911, leaks were noticed 
in the culvert and a few of the stone blocks had slipped down in an 
area near the north end of the double-lined culvert section. An 
extra work order dated March 11, 1912, called for this section 
of the culvert to be internally lined with reinforced concrete, 
Thus, a 110 foot long area was lined with a 1 foot thick concrete 


floor and steel reinforced, concrete arch, 





In 1911, the west half of the Irondequoit Trough was constructed 


on the new high embankment built under Contract 41 in 1909 and 1910. 
Between the November 15, 1911, canal closing date and the May 15, 
1912, opening date, the east half of the Irondequoit Trough over 
Culvert #30 was constructed after this section of the embankment 

had been widened. Approximately 6-7 feet of earth was removed from 
the bottom of the 7 foot deep enlarged Erie Canal to construct the 
concrete trough for the new 12 foot deep Barge Canal. After the 

top of the 1825 sand and gravel embankment had been leveled, the 


trough walls and floor were constructed, 
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Between May of 1912 when the trough was filled and through August, 
it is not known if any problems occurred. At approximately 8:45 
on the morning of September 3, the culvert apparently gave way, the 


trough collapsed and about 500 feet of embankment was washed out. 


On September 4, 1912, the Rochester Democrat and Chronicle 
published a fairly detailed report of the "Canal Break Near 
Bushnells Basin" in its local news section. (The full report, 
although it does contain some incorrect information, is included 
at the end.) The following information was obtained from this 


report: 


Looking East Shortly After Break 





"Superintendent Leddy was at the scene of the break at 
9 o'clock. He said trouble had been indicated by the canal 
current some minutes before the break occurred and he had 
been notified that something was wrong. Patrolman George 
Schaefer said he went over the section at 8 o'clock and saw no 
indication of trouble, but a little later he noticed that the 
current in the canal had been reversed. 


A gang of twenty-five men were engaged at the time of the 
break in putting a jacket of concrete inside the arch. The 
annihilation of all was averted by the alertness of Michael 
Sweeney, foreman. 


At 8:30 o'clock yesterday morning, Sweeney saw a stream 
of water pouring out the side of the culvert arch and climbed 
the embankment, to see what was the trouble. He reached the 
big conduit in time to warn the men, All immediately reached 
points of safety, except one laborer who held back until the 
bank gave way. He was buried in the deluge of sand and water, 
but he was rescued by his fellows. 


After Foreman Sweeney discovered the leak and gave warning 
to his men, he telephoned to Superintendent Leddy at the weigh- 
Lock: 


Looking East - Embankment Being Prepared for Timber Trough 
Note water hose in foreground used to consolidate soil. 
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Since Sweeney had to climb the embankment to warn the men, it 
must be assumed that they were not at work in the culvert at the 
time of the break, but were on the way back to work in the culvert 
that day to inspect the reinforcing work that had been under con- 
struction. When he saw the large leaks, Sweeney ran out to warn 
the other men who were apparently up on top watching the reversed 
current in the canal and then telephoned Superintendent Leddy. 
Therefore, the trough floor failed first. 

At this point, it would not have made any difference if, the 
culvert failed or not, as there was no way the embankment could 
have been saved. With over 60 feet of head, the water could have 


easily washed out the side of the embankment in the area of the 


Looking West - Debris Being Buried in Embankment 
Note temporary headwall for culvert exit at lower right. 
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Although failure at this time was attributed to quicksand and 








culvert exit and left the culvert intact. The north end of the 


culvert did fail, but it is not known when. The failure possibly culvert collapse, the actual reason was due to the indirect result 


first occurred in the 50 foot long, stone block arch section that of what is now known as a piping failure. For nearly 90 years, this 


was built according to the 1856 plans. This was the area being embankment had been losing soil as leaks washed fine material into 





internally reinforced at the time of the break. Due to the extremely the culvert and the stream carried it away unnoticed. By lining the 








wide 23 foot width and low 9.5 foot height of this section of the canal with clay, leaks were always plugged at the source, while voids 





culvert, a large force is needed at the base of the culvert to keep were left below. When the bottom of the canal was excavated for the 


the arch ceiling in place. The failure here could have occurred 





Barge Canal,all the plugs at the top were removed. Then the concrete 


early from loss of wall support or late when the water removed the trough was placed on an embankment area that undoubtedly had many voids 


surrounding soil, Eventually, about 150 feet of the north culvert hidden inside. 









For 4 months, the water filled concrete trough was 


end, including the new 41.5 foot long, reinforced concrete arch able to support itself, but the concrete slab floor was slowly cracking 


section, disappeared. and settling, The trough walls would show no sign of sag as they 


are capable of spanning long distances before collapsing as was 





shown at the Bushnell Basin Trough in 1974. When finally the slab 





floor cracked enough to let water through, the water immediately 













flowed down to the culvert through all the voids. This created more 


voids which caused the slab to settle quickly. 


As the trough floor dropped out and the north side of the embankment 











washed away, the trough walls remained suspended. By the time, 


they could no longer support themselves, a large scour hole reaching 





down to the top of the culvert had probably occurred. When the walls 
buckled and the huge blocks fell in disarray, one apparently struck 


the top of the culvert and caused it to collapse, This is the only 





& “aN . = 4 c ; : ; 
i Bec Aa A ; ; object heavy enough to have caused a double reinforced 1825 section 


North End of Culvert Has Been Washed Away 


of the culvert to fail. Whether this triggered the rest of the 
north culvert end to fail, or it had failed earlier, is not known. 
The trememdous force of the water carried a few of these hugh 
blocks over 200 feet, but adjacent and downstream property damage 


was minimal as most of the area was farm land, 


Of the four concrete troughs (Bushnell Basin, Irondequoit, Holley 
and Eagle Harbor) that were constructed on high embankment areas, 
three have failed. In 1912, the Irondequoit Trough failed indirectly 
from piping, in 1927 the Eagle Harbor Trough failed probably from 
settlement and piping, and in 1974 the Bushnell Basin Trough failed 


as a consequence of sewer tunnel construction. 


North End of Culvert After Partial Excavation 
Note arch inside of arch and reinforced concrete 
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As originally designed, the concrete troughs are a good example 
of sound engineering judgment. The troughs were built as watertight 
as possible, but small leaks were expected to occur. As long as the 
leaks were kept under control by the tightness of joints and cracks, 
no problems would have occurred, Problems did develop, however, 
because of the failure to recognize that a seemingly insignificant 


loss of soil by water can eventually lead to loss of foundation 


support. 
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Looking East-South Trough Wall was later constructed 8 feet 
out of alignment to avoid side wall supports for timber flume. 
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BIG LOSS BY NINETY-FOOT CANAL BREAK 








FIRST ESTIMATE OF DAMAGE PUTS FIGURE AT $250,000, 
25 MEN NEAR DEATH 


AT WORK IN CULVERT WHEN LEAK IS DISCOVERED 









MAY END SEASON'S TRAFFIC 





CULVERT ARCH BREAKS, EMBANKMENT CAVES IN AND CONCRETE AQUEDUCT 
FALLS, LETTING THOUSANDS OF TONS OF WATER INTO THE VALLEY OF 
IRONDEQUOIT CREEK - ONE HURT 








Concrete walls of an Erie Canal aqueduct confining thousands of 
tons of water, were undermined and gave way at Bushnell's Basin 
yesterday morning, precipitating a deluge into Irondequoit Creek. 
Twenty-five workmen engaged in repairing a culvert below the canal 
bed had a close call and traffic was tied up, probably for the 
rest of the season, 










The section in which the break occurred has been watched closely 
since the break at almost identically the same point May 20, 1911, 
when traffic was delayed to June 30th. The section takes in 
culvert No. 30, over Irondequoit Creek, about half a mile west of 
Bushnell's Basin railway station. 







The culvert was built in 1840, but has been strengthened several 
times. A gang of twenty-five men were engaged at the time of the 
break in putting a jacket of concrete inside the arch. The anni- 
hiliation of all was averted by the alertness of Michael Sweeney, 
foreman, 












One Caught When Break Comes 


At 8:30 o'clock yesterday morning Sweeney saw a stream of water 
pouring out the side of the culvert arch and climbed the embankment 
to see what was the trouble. He reached the big conduit in time 

to warn the men. All immediately reached points of safety, except 
one laborer who held back until the bank gave way. He was buried 
in the deluge of sand and water, but he was rescued by his fellows. 


At Bushnell's Basin a year ago, barge canal Contractors Myers & 
McWilliams erected one of the triumphs of canal engineering, an 
immense concrete aqueduct about half a mile long and ninety feet 
wide. Under the big conduit was a ninety-foot embankment and at 
its foot, allowing for the flow of Irondequoit Creek, was old 
culvert No. 30. 










It is believed that quicksand under the culvert allowed the ends 
of the arch to slip and the keystone to drop from place, With the 
culvert gone the embankment caved in and for a few seconds the 
concrete aqueduct was suspended. Then it broke of its own weight 
and the waters of the canal rushed into Irondequoit Creek, carrying 
destruction to the farming district within 500 feet of the banks. 








Guard Locks Serve Their Purpose 


The strict watch kept on this section by Superintendent Leddy 
resulted in prompt work to avert loss by the inundation of the 
farming county to the north. After Foreman Sweeney discovered 
the leak and gave warning to his men, he telephoned to Superin- 
tendent Leddy at the weightlock, Orders were given to close the 
new steel guard lock at Cartersville and the old guard lock at 
Bushnell's Basin, Action was the matter of a few moments, and 
damage was confined to land between the guard locks which are 
about a mile apart. 


The break created a sensation along the banks of Irondequoit Creek, 
but, owing to the small area of land on the bottoms, the loss to 
farmers was less than might be expected. Prompt work in closing 
the stop gates reduced losses to a minimum so far as damage to 
crops is concerned, 


Superintendent Leddy was at the scene of the break at 9 o'clock. 
He said trouble had been indicated by the canal current some 
minutes before the break occurred and he had been notified that 
something was wrong, Patrolman George Schaefer said he went over 
the section at 8 o'clock and saw no indication of trouble, but a 


little later he noticed that the current in the canal had been 
reversed, 


Quicksand Cause of Trouble 


Superintendent Leddy said yesterday afternoon that it was his opinion 
that quicksand at the bottom of the culvert was responsible for the 
breaking of the arch and that its collapse left the aqueduct unsup- 


ported. 


State Superintendent of Public Works Duncan W. Peck came from Albany 
yesterday afternoon with William Meggher, State Superintendent of 
Claims. After making an examination he returned to the Powers 

Hotel where he will consult with the canal engineers as to the 

best method of repairing the damage. He gave the opinion that the 
canal could be repaired by the building of a wooden conduit over 
Irondequoit Creek, so as to allow traffic late this month. In case 
it is believed necessary to rebuild the culvert and reconstruct the 
concrete trough it will take at least six weeks, and probably 
through traffic will be suspended the rest of the season. 


The damage was principally to canal work and is estimated at from 
$250,000 to $500,000. At the first glance, appraisers thought 
that damage to farm property would be confined to $10,000, as 
much of the valley of Irondequoit Creek has been acquired by the 


State. 


Where 25 Were Near Death 


When the break of 1911 occurred it was determined to strengthen 
the culvert by stripping it and placing a foot-thick jacket of 
concrete, reinforced, over its top. In view of the fact that 
this would necessitate excavating ninety feet of earth covering 
the culvert it was determined to place the jacket inside the 
culvert. This was the work in progress. 


Superintendent Peck said he thought it was the most serious break 
in years. The feed supply for this section has been shut off at 
Lockport and the level from Lockport to Bushnell's Basin is being 


maintained. 


The break came at a time, when boatmen were about to reap their 
annual harvest as the crops of wheat, oats, corn and barley are 
ready for shipment from the grain fields of the West and already 
big lake fleets are enroute to Buffalo. The canal seasons of 
the past two years have been unprofitable by delays due to breaks 
and now comes a big break that practically ties up the canal for 


the season. 3 
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Sub-Contractors Heavy Losers 


Leary & Morrison, subcontractors, will be heavy losers. They 
estimate the damage to their machinery and materials at $14,000. 
Immense blocks of concrete, twenty-one feet high and from two to 
eight feet wide, forming the sides of the big concrete trough, 
were carried at least 500 feet, some farther. 


State Engineer John A. Bensel arrived in Rochester from Albany 
late last night, accompanied by his secretary, Mr. Neville: I. A. 
Dwight, engineer of the Eastern Division of the canal with 
headquarters at Albany; William Kasti, Deputy State Engineer and 
others. A conference was held at midnight at the Hudson Hotel 
after which Mr. Bensel said: 


"From representations made to me by the engineers, the Superin- 
tendent of Public Works, Duncan W. Peck and Engineer E. J. McGovern, 
I am of the opinion that the break can be repaired in about 

thirty days. It is possible to build a wooden flume across the 
gorge which will carry traffic until a more substantial structure 


can be devised. 


I have arranged for a conference of all the canal officials at the 
Powers Hotel at 8:30 tomorrow morning and at the close of this 
conference we will go to the scene of the break, After we have 
thoroughly examined the situation we will determine on a plan to 
restore the canal service within the shortest possible time." 


Mr. Bensel would venture no prediction as to the cause of the break 
except to indicate his belief that the construction of the barge 
canal in connection with the operation of the old canal was 
dangerous at all times. 
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